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S0UTHEAST BRAINAGE 301L% SAMPLING REPORT Q20387

PREFACE
This document is a revised and updated version of a previous report eatitled Soils Review
Sampling Report - Southeast Drainage (DOE/QOR/21548-559).
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ABSTRACT

The Southeast Drainage Soils Sampling Report summarizes all data collected in the
drainage in 1995 in suppori of the Engineering Evaluation/Cost Analysis for the Proposed
Removal Action at the Southeast Drainage Near the Weldon Spring Site, Weldon Spring
(EE/CA), Missouri and for engineering design. This report identifies the locations within the-
drainage where soils are proposed for removal based on risk-based concentrations defined in the
EE/CA. Additionally, this report provides estimates of the volume of soils to be excavated.
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1 INTRODUCTION

The Southeast Drainage is a natural drainage with intermittent flow that traverses the
Weldon Spring Conservation Area from the Weldon Spring Chemical Plant to the Missouri River
(Figure 1-1). During past operations at the chemical plant, the Southeast Drainage received
discharge from the sanitary and process sewers (Imhoff tank) and overflow from the raffinate
pits. As a result, sediments and soils in the drainage are contantinated with nranium, thorinm,
and radiura.

In 1985, the Oak Ridge Associated Universities (GRAT) conducted madiological surveys
and sampling in the Southeast Drainage. A soil sampling was conducted at 100 meter iniervals
along the drainage, and surface and subsurface soil samples were collected. A radiclogical
walkover scan was also conducted within the primary drainage channel using a sodium iodide
meter. At locations where elevated meter readings were found, surface and subsurface soil
samples were taken. The results of the survey indicated that sediment in the drainage was
heterogeneously contaminated with radioactive contamination (Ref. 3 and Ref. 4). Analytical
results for sediment samples indicated concentrations ranging from background to a maximum
concentration of 210 pCi/g for Ra-226, 240 pCi/g for Ra-228, 1,000 pCi/g for U-238, and
10,000 pCifg for Th-230. From this survey, the Southeast Drainage was identified as Vicinity
Properties DA4 and DOC7 (Figure 1-2), additional areas outside the chemical plant boundary
that contained elevaied radiomiclides.

In 1995, the DOE began the development of the Engineering Evaluation/Cost Analysis
Jor the Proposed Removal Aciion at the Southeast Drainoge Near the Weldon Spring Site
(ER/CA) (Ref. 1). A soils review sampling (SRS) was conducted in April, July, and August of
1995 (Ref. 2). In December of 1995 and August 1996, additional sampling was conducted in
the drainage to provide data for engineering desipn (Ref. 3). The first sampling (April 1995)
was conducted to determine the radiological concentrations at several locations previously
demarcated in 1985 by the ORAU and to obtain limited chemical data to defermine if elevated
chemical compounds are collocated in elevated radiological locations. The second phase of
sampling (July 1995) was conducted to obtain additional soil samples at the lower portion of the
drainage to adequately characterize radiological concentrations near the Katy Trail, a public
hiking and biking trail. The third phase of sampling (Angust 1995) was conducted to obtain soil

DOEARZ154E-550, Rev. i
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SOUTHEAST DRAINAGE S0ILS SAMPLING REPORT 020337

samples at depths to 30 in. at the lower portion of the drainage. The December 1995
engineering characterization included comprehensive radiological walkover surveys and
collection of soil samples to more accurately delineate the lateral and vertical extent of
radiological soil contamination, in support of the engineering design for remediation of this area.
Soil samples were collected from locations greater than 1.5 titnes the background levels in order
to identify potential areas for remediation. These data were used to estimate the volume of soil
that will require removal, to prepare engineering designs, and to determine the affected land
surface areas.

This report summarizes all data collected in the drainage in 1995 in support of the
EE/CA (Ref. 1) and for engineering design. This report identifies the locatiens within the
drainage where scils are proposed for removal based on risk-based concentrations defined in the
EE/CA (Ref. 1). Additionally, this report provides estimates of the volume of soils to be
excavated.

In August 1996, additional soil samples were taken at four locations where the volume
of soils proposed for removal was greater than 50 cu yds, and sample data collected at the
greatest depths exceeded the proposed remediation levels (Appendix B}, Soil samples were also
taken at one location for additional PCB analyses, to confirtm December 1995 data results

{Appendix B).

DOEBAOR21H8-650, Rev. O 4
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2 SOILS SAMPLING PROGRAM
The Soils Review Sampling (Ref. 2) included saﬁaral freld activities:

. Locating Jak Ridge Associated University (ORATU) locations within the drainage
using the ORAU sorvey monurents and sample identification system.

. Sodium iodide scanning was conducted to-relocate.selected. areas  previously:
defined as radiologically elevated by ORATJ,

. Collection of soil/sediment samples from elevated locations and several random
locations and analysis for Umnium-238 {U-238), Radium-226 (Ra-226), Radium-
228 (Ra228), and Thorium-230 (Th-230).

. Collection of composite soil/sediment samples from elevated radiological locations
and random location and analysis for specific chemical compounds to determine
whether chemical compounds are collocated with radiclogical compounds.

¢ . Collection of soil/sediment samples from additional locations and depths at the
lower portion of the drainage near the Katy Trail and analysis for U-238, Ra-226,
Ra-228, and Th-230.

The Engincering Characterization (Ref. 3) inchuded several field activities:

. Comprehensive radiological surveying (walkover surveys) conducted throughout
the drainage using a sodium jodide (Nal) detector to locate/delineate arcas that
exceed 1.5 times background values.

. Collection of soil samples at locations identified as greater than 1.5 times
background and analysis of samples for U-238, Ra-226, Ra-228, and Th-230.

. Collection of soil samples at seven specific locations in the drainage to confirm
polychlorinated biphenyl (PCB) concentrations found in composite soil samples

DOEQOR/21545-650, Rev, 0 5
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‘taken in April 1995. Collection of soil samples at one location in Augusi 1996
to confirm PCB data results from April 1995 sampling.

. Collection of sediment sampling at each of the four springs in the drainage and
analysis for nitroaromatics, to determine if these compounds are accumulating in
the sediments as a result of groundwater discharge.

. Collection of soil samples at depths to 6 fi at stream meander locations and
analyze for U-238, Ra-226, Ra-228, and Th-230.

. Collection of soil samples at four locations in August 1996 to further delineate the
lateral and vertical extent for remediation and to analyze for U-238, Ra-226,
Ra-228, and Th-230.

DOB/CR/2 1548-650, Rev. A
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3 SAMPLING RESULTS

The results of the soils sampling indicated that radiologically elevated sediments are still
present in the Southeast Drainage, In addition, the results showed that the Oak Ridge Associated
University (ORAU) sample identification locations could be found in the same areas at Vicinity
Property DA4 since the length was relatively short and specific man-made features were used
to bound the area. Most of the ORAU-defined locations at Vicinity Property DOC7 could not
be found since the original markers could not be found, because of the overall length (greater
than 2140 m), and because of meandering of the drainage channel. Several elevated locations
were found by random scanning and sodium iodide (Nal) instroment readings ranged from
20,000 to 21,000 counts per minute {cpm) above instrument background. Soil samples wers
taken in these areas. In general, radiological concentrations at these locations were found to be
similar to the concentration ranges previously reported by ORAU, except for Th-230, which was
mnch lower. '

Composite soil samples were also taken for chemical analysis at locations where elevated
radiological readings were found and for comparison at random sampling locations. One mndom
sampling locaticn {not radiologically elevated) at DOCY? reported detectable concentrations of
2, 4-dinitrotoluene  (0.0023 ugfg). Two samples were teported to contain detectable
concentrations of Aroclor-1254 and Aroclor-1260 ranging from 287 ugfke to 3860 pgikp.
Elevated radiological compounds were also found at this location. Several metals were alse
detected in the soil samples, with higher concentrations of these elements reported at the upper
{(DA4) portions of the drainage.

Nineteen additionat soif samples were taken during Juty from the lower portion of the
drainage to increase the sample representative in the lower portion of the dminage. This
sampling included both random sample locations and several samples taken from elevated
locations identified by surface scans. Several of these samples were found t0 contain
radiologically elevated soils within ranpes found in the April sampling. In August 1995,
additional soil samples were {aken at six locations from the lower portion of the drainage to the
depth of 30 in, Results show that only one location contained skightly elevated concentrations
and only to 12 in. in depth.

DOR/CR 21545650, Rev, 0 I
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The results of the engineering soils characterization sampling condncted in December
1995, identified 39 additional radiologically elevaied areas in the drainage above 1.5 times
background. Soil samples were collected from all locations where samples were not previously
collected and were analyzed for U-238, Ra-226, Ra-228, and Th-230. Concentrations were
found to be comparable to those collected in the April 1995 sampling. The resampling of four
locations in August of 1996 provided additional data to define the lateral and vertical boundaries
of these large soil volume areas and reduced the soil volume expected for removal,

A1 ORAI Sample Identification System

The first objective of the SRS was to relocate elevated radiological soils by reestablishing
the ORAU sampie identification system. An example of a2 sampling location in this system is
D A4 190 1L, which translates to the drainage location 190 m from the DA4 starting point () m).
The sacond identifier is the transverse location, 1L, which is 1 m to the left (L) of the drainage
centerline. Permanent topographical survey markers {monuments) were placed at three locations
in the Southeast Drainage in 1985 (Ref. 3 and Ref. 4). ORAU used these survey markers as
starting and ending points for their sampling interval system, :

During surveillance activities in the drainage, no ORATU markers could be located within
the Southeast Drainage. Three other markers were located within the upland areas of the
Weldon Spring Conservation Arca. These markers were used to develop a coordinate
transformation equation from the ORAU coordinate systern 1o the North American Datum 1983
{NADS3) topographic coordinates (Dwyer, Appendix B). This equation was used to atiempt o
convert the beginning and ending coordinates of DA4 and DOC7, as provided by the ORAU
reports, to the NAIDB3 coordinates and to yeestablish these locations. This transformation and
relocation of starting and ending points for the ORALJ interval system was unsuccessful,

An alternative method was used to try to find ORAU locations within the drainage. An
outer fence in the Weldon Spring Conservation Area near the Weldon Spring Training Area
entrance was present in 1985 and was used as the ORAU boundary line between DA4 and
DOCT7. The fence was used as an attempt to recreate the meter locations, Meter interval
locations for DA4 were measured from the fence line npwards within the drainage to the
approximate location of the Imhoff pipeline cutfall, Meter locations for DOC7 were measured
from the fence line and continued downstream within the drainage channel. A 100 m tape was

DOE/DR/21548 650, Rav, 0 ¥
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used to measure interval locations. Distance was measured from the centerline of the drainage
following the meandering of the drainage.

The ORAU survey interval system could be recreated at DA4 since the length was
relatively short and specific man-made features were used to bound the area. The total ORAU
length of DA4 was 305 m starting at the Imhoff pipeline ontfall tocation and ending at the outer
Weldon Spring Training Area perimeter fence., As discussed in the following section, in
general, the ORAU elevated locations were found at the same interval locations.

ORAU defined the totat length of the DOC7T area as 2140 m from the outer fence to the
Missouri River. The total length obtained from the SRS was 2550 m. In addition, the starting
and ending intervals where the drainage passes under Highway 84 were identified by ORAU as
100 m and 113 m respectively {Figure 1-2). The SRS distance from the start of DOC7 to the
Highway 94 culvert was 77 m. Since this was not the same as the ORAU distance of 100 m,
the SRS assumed a length of 113 m on the southem side of Highway 94 to continue the
remeasurement. Although several methods were used to try to identify ORAU demarcated
locations at DOC7, the measurement method and interval system at DOCT could not be
regenerated. This was attributed to the overall length (greater than 2140 m) and the meandering
of the drainage,

The results showed that walkover radiological surveys were needed to quantitatively
identify the radiologically elevated soil locations. Bach elevated location shonld also be surveyed
using conventional surveying methods or using a portable global positioning system device so
that exact locations can be established and relocated as wecessary, These recommencdations
incorporated the characterization conducted for engineering design and reported in Sections 3.2
and 3.3.

3.2 Surface Soil Scans

Field scanning methods were used to initially identify locations in the Southeast Drainage
where radiological compounds may have been deposited. Radiological gamnma readings obtained
from field instruments were used to define locations 1,5 times above background. Surface soil
scans were conducted during each of the soil sampling activities. In April, 1995, predefined
(ORAU) locations and several random locations were selected for soil sampling. In July and

COE/ORZ1548-65), Rev. O g
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Angust 1993, surface scans were used to measure mdibhcﬁvity at several additional soil locations
in the lower portion of the drainage near the Katy Trail. In December, a comprehensive survey
was performed within the entire Southeast Drainage to locate all mdiologically elevated areas.

Soil surface scans were conducted at each location according to Procedure ES&H 2.6.2,
Calibratdon and Use of Ludlum Model 44-10 (2 x 2 Sodium lodide) Detector. Meters were
calibrated and instrument background gamma readings were obtained at uncontaminated areas
prior to the scans within the-drainage. The instrument background ranges were determined to
be 8,000 to 8,500 counts per minute (cpm) during the April 1995 sampling. The instrument
background ranges were determined ¢o be 9,000 cpm to 11,000 cpm during the Fuly and August
1995 sampling. Background ranges obtained during December 1995 were 8,000 - 12,000 cpm.
Surface scans were conducted at a walking rate of 1 ft/second at each predefined sampling
location or while transversing the drainage.

In April, July, and August of 1995, each sampling location was scanned toa 10 ft x 10
arez, If a greater-than-background meter reading was obtained at the location, the highest
reading within the 10 ft by 10 ft area was located, and a meter reading was recorded in the
logbook. If elevated readings were not detected by the surface scan at each sampling location,
the- general survey area was increased to a 25 ft x 25 ft area. ¥ elevated readings were not
obtained after the second surface scan, no additional scanning was conductad at the location, and
this information was noted in the field logbook.

The comprehensive survey performed in December 1995 included a walkover of the
drainage channel and the adjacent banks from the northern extent of DA4 (0 meters) to the
Missouri River in DOC7 (2550 meters) (Figure 3-1). Any area exceeding 1.5 times background
was demarcated, and designated for soil sampling. If an area was previously identified by the
prior 1995 sampling, no soil sample was taken, Scanning results from December 1995 were
used to define the extent of Iadinlngicai contamination and were wsed to calculate soil volumes,
In August 1996, several samples were collecied from four locations to further define the lateral
and vertical boundaries and better estimate soil volumes for remediation. PCRB samples were
also collected from one location to confirm results from December 1995 sampling.

Locations scanped and samples collected from these events are listed with topographical
survey coordinates in Table 3-1. Sampling locations are also shown on Figure 3-2.

BOB/OR/21548-650, Rav. O 10
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TABLE 3-1 Sail Sampling Locations, Sample Identification, and Lecation Coordinates

NAI SCANNING

METER

RESULTS

: ICOUNTS PER

vp SAMPLE ID'™ NORTHING EASTING | SAMPLE TYPE MINUTE)
Docy SD-2541 1045514.90 757601 50 MITRO SOiL SAMPLE ne
DoC7 SD-2632 1029802.00 JEROZ2.00 NITRO SO SAMPLE na
DoC7 5D-2633 1032037.00 TEEESD.00 NITRC $OIL SAMPLE na
DoCy S0-2534 1034283.00 758087.00 NITRO SO SAMPLE na
D 001 1041160.00 754807.00 RAD S0IL SAMPLE 131,000
DAL ooz 1040220.00 7FERD03.00 RAD SCIL SAMPLE 50,000
Da4 k! 100408 70,040 FEE1E5.00 RAD SOIL SaMPLE 75,000
CA& 04 104060800 7E6118.00 AAD SOIL SAMPLE 31.000
Coc? 005 (A,8,C.DI 104041800 7EG136.00 RAD SOIL SAMPLE 60,000
Docy OOBE 10404564 765119 Depth Rad Sample ns
Doc7 QO5F 1040350 - 7EE112 Depth Rad Sample na
(1eler) 0BG 1040426 . 7EE123 Depth Rad Sampie ns
bosy O0SH 1040332 FEE168 Depth Rad Sampla ng
DocT 006 1038843.00 7EGG0E6,00 RAD SO SAMPLE 20,000
DocT 007 1038763.00 7E5855.00 RAD SOIL SAMPLE 31,000
Cocy pog 1088544.00 7EE062.00 RAD S0IL SAMPLE 28,000
(rloivy) 003 103541 2.00 756188.00 RAD SOIL SAMPLE na
(1]eler) 019 1035400.00 FEE22H .00 RAD SOIL SAMPLE 8,500
LCoc? o1 103853600 7EE348 .00 RAD SOIL SAMPLE s
COCT o1z 1028621.00 7EG386.00 RAD SOIL SAMPLE < 8,000
CA4 o132 CHEM COMPOSITE OF GG1 na
DA 014 CHEM COMPOSITE DF QO2,003,004,006 ne
DoCc? ) ] CHEM COMPOSITE OF 009, 410, 011, 012 na
Loc7 016 1040573 00 FEE104 00 RAD SOIL SAMPLE 16,000
DA4 017 104075000 755155.00 RAD S0IL SAMPLE 16,000
DA o018 104096500 754809.00 RAD SOIL SAMPLE 8,800
DocT o1 10396835.00 75580900 RAD S0IL SAMPLE < 8,000

DOE/OR/2 1 S48-650, Rav. 0 13
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TABLE 3-1 Soil Sampling Locations, Sample Identification, and Location Cocrdinates

{Continued) '
NA| SCANNING
METER
REESULTS
VP SAMPLE ID™ NORTHING EASTING | SAMPLE TYPE ::;L:Trgms =
OC7 020 1039148 00 75634600 RAD STHL SAMPLE 8,000
DoC? o1 1038378.00 TEEIGS.00 RAD SDIL SAMPLE g
DA4 022 CHEM EQMF‘O$I.TE DFO17, 018 ria
Doc? 03 CHEM COMPOSITE OF 019b, 020, 021 rid
DOy 04 CHEM COMPOSITE OF 08, 007, 003 na
Doc? .DEE{A] 1081 10,010 FBE434.00 RAD SCHL SAMPLE 210,000
poc7? 0z6R 10328107 TEE436 Depth Rad Sampls na
DOC7 026C 1038126 766380 Depth Rad Sampls na
Doc7? 0F5D 1038132 TeE404 Depth Hed Sampla na
s lnlor) 026E 1038132 766438 Depth Rad Sampls N
Docy Q2EF 1028085 TEG443 Depth Resd Sarndls na
DT 026 102445 7.00 FRE02T.00 RAD SOIL SAMPLE 12,000
DoC7 o27r 102661 B.C;D TET2TS.00 RAD SO, SAMPLE 62,000
cocy 022 1026626.00 FEF400.00 RAD S0IL SAMPLE 30,000
Coc? 023 CHEM COMPOSITE OF 026, 027, O28 ne
Gocy? 03t 10324553.00 FRE211.00 RAD S0l SAMPLE 2,000
DoCT 031 CHEM COMPOSITE OF 030 . na
DoCT 132 1038863.00 FRE336.00 RAD S0IL SAMPLE 82,000
DOCT oE0 1036257.00 FS7138.00 RAD SOt SAMPLE 13,0000
DoC7 OB 1036333.00 FRTOR1.00 RAD S0IL SAMPLE 28,000
DocT 062 1026820.00 FET7318.00 RAD SO SAMPLE 13,000
ooc? 063 1035435 ,00 FET428 00 RAD SOIL SAMPLE 14,000
poc? 064 1026276.00 FEFETE.OC AAD SOIL SAMPLE 12,000 .
Do? 055 1035104.00 FEFEI0 .00 AAD S0IL SAMPLE 28,000
Doc? 056 1034588100 - FRTE0R 00 RAD SOIL SAMPLE 18,000
ooCc? oas7T 1034E73.00 FEFIFE 0O RAD S0IL SAMP‘LE 17,000

DOE/OR/21 548-650, Rev., 0 14
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TABLE 3-1 Soil Sampling Locations, Sample |dentification, and Location Coordinates
{Continued)
HAI SCARMING
METER
REBLLTS
{COUNTE PER
VP EAMPLE D™ NORTHING EAGTING | BAMPLE TYPE MNUTE}
DoCT 058 1024658.00 757262.00 RAD SOIL SAMPLE 40,000
nDocy? B3 1024893.00 THFAO0.00 RAD S50IL SAMFLE 38,000
poC7F QBG 1038820.00 ¥57636.00 RAD SOIL SAMPLE 70,000
DoC7 Q&1 193E499,00 TE17500 RALD SOIL SAMPLE 48,000
DocT og2 1036800.00 FB7437.00 RAD SOIL SAMPLE 40,000
DoC? 053 10368E9.00 FE7386.00 | RAD SOIL SAMPLE 36,000
oogc? o84 103E6812.00 FE72E0.00 RAD SO SAMPLE 40,000
DoC? 088 1035909,00 76714600 RAD SOl SAMPLE 90,000
Docy oee 1036028.00 757027.00 RAD SOIL SAMPLE B5,000
00C7 067 103635400 757143.00 RAD S0IL SAMPLE 38,000
Doc? D& 1036406 .00 TET174.00 RAD SOIL SAMPLE 114,000
DOC? (1) 1025201.13 757657.33 DEPTH RAD SOIL < 10,000
SAMPLES
DOCT 070 1036230.92 757682.39 DEPTH RAD SOIL < 10,000
SAMPLES
DoC7 | 10235114.37 TE7680.83 DEFTH RAD SO0IL &, B0
SAMPLES
DoOcT? o072 1034345.03 757794.88 DEFTH RAD SOIL 20,000
SAMPLES
boCY o713 1034628.81 757877.37 DEFTH AAD SO 12,000
SAMPLES
DOC? 074 1034467 .06 75A080.21 DEFTH RAD SOIL 11,400
SAMPLES
Doc? o877 1041089.38 754818.80 RAD SOIL SAMPLE 18,000
Doc? cEd 1041064 .15 TE4797 28 RAD SO SAMPLE 18,0040
oog? ali i) 104087686 T54881.57 RAD SO SAMPLE 0,000
Doc? Q30 1040855,27 754943.11 RAD SOIL SAMPLE 80,000
Coc? 02 1040782.18 FSE161.92 RAD SCIL SAMPLE 30,000

DOEMRIT 1545650, Ber, 0
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TABLE 3-1 Soil Sampling Locations, Sample |[dentification, and Location Coordinates
{Continuad)

NAl SCANNING
METER
REBULTS
ICOUNTE PER
vp SAMPLE D' MORTHING EASTING | SAMPLE TYPE MINUTE)
ooc? 0az 10404%4.37 JEE112.36 RAD S0IL SAMPLE 88,000
oocy? 083 1040412.27 FER13T7 43 RAD SOIL SAMPLE E30,000
DoCcT 024 1040844 58 FES114.82 RAD SO, SAMPLE 60,000
DoCy 08k 1023368.02 7eEE82 .58 RAD SOIL SAMPLE 32,000
COCT 095 10358561.80 FEEE0D .25 RAD SOIL SAMPLE 30,000
DQCT o7 1028344, 50 75560543 Pravicusly sl sd na
[S0-495006]
Docy 0a7.1 103240123 TEa232.28 Freviously sampled ne
[S-428010}
DOCF O 10331 28.80 . TEG370.82 RAD S0IL SAMPLE 148,000
DOCTF 0a3 10289532.20 7E6386.78 RAD 501l SAMPLE 40,000
poCc? 1 1038530.67 FhG3Zp B4 Previously samplsd ny
[S0-495132}
DoCT 101.1 103853000 TGE324.73 RAD SCOIL SAMPLE 102,004
DoCcy? 102 1038EE2.08 .| 7538058 RAD SCHL SAMPLE 28,000
Dacy 102.1 1038214 .90 756243 47 RAD S0IL SAMPLE 820,000
bocy 103 103914260 '| 756286.82 AAD SOIL SAMPLE 35 000
DOCT 10:414) 0 1038142.31 TGE322.18 AAD S0IL SAMPLE 47 G
Docy 1040 1033276 TBGZTE Doapth Asd Sampls na
DOCT 104E 1038152 TE&307 - Depth Aad Sampls ne
DoCF 104F 1028160 7e6326 Dapth Red Sarple ne
DOCT 104G TOEE127 TEGAT3 Cepth Rad Sample ng
BoCT 105 1038103.49 766224828 RAD SQIL Eﬁ.MPi.E 7,000
DoCT 108 1038113.03 758315% 58 RAD SCIL SAMPLE 85,000
DoCT 107 1037433.35 TEBEa7 22 RAD SOIL SAMFPLE 47,000
DoCT 108 1 GBTJEFE,?E TEBBY4.E0 RAD S0IL SAMFLE 51,000
Dac? 1081 1037076.61 FEERR1.60 RAD SOIL SAMFLE 440 000
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TABLE 3-1 Soil Sampling Locatians, Sample ldentification, and Location Coordinates

{Continued}
NAI SCANNING
METER
RESLLTS
{COUNTS PER
VP SAMPLE Ipi* NORTHING EASTING | SAMPLE TYPE MHSUTE}
DOC7F 110 T038375.67 7BT064.69 RAD SOIL SAMFLE 28,000
DQC7F 1101 103BB&E7.08 767162.40 RAD S50IL SAMFLE 28,000
DoC? 111 103683777 TET160.45 RAD S0IL SAMPLE 48,000
DOC7F 112 136362.83 TENaY.e RAD SOIL SAMPLE 47 0200
DOC7 113 1036502.34 721382 RAD SOIL SAMPLE 86,000
DOCT 114 10387582 .10 T R.82 RaD SDIL SAMPLE 40,000
Doc? 116 1031274 TETZ230.81 RAD S0IL SAMFLE 55,000
DOC7F 116 TOFERET.65 757Z288.07 RAE SOIL SAMFLE 114,000
poCy 117 102E229.22 TET133.16 RAD S0OIL SAMFLE 448 004
DQC7F 118 TO35974.72 787080.29 RAD SO, SAMPLE B0 000
DoCy 112 T035740.00 75734554 RAD SOIL SAMPLE 24,000
DOC7 120 103EEI6, 44 TRT260.88 RAD S0 SAMFPLE 76,000
DQCcy 121 1035361.04 757625.39 RAD SO, SAMPLE 187 004
DOQC7F 122 1035128.57 TETE32.98 RAD S04, SAMPLE a4 000
DoCc? 123 1036043.08 767626.73 RAD S0IL SAMPLE 255,000
DOCF 124 10343 10.67 Th¥ehb.0G RAD S0IL SAMFLE 72,000
DA& 133 1040380.00 Tes003.00 FCB SOIL SAMPLE na
{Rad sempls 30-436002)
DAL 134 1040370.00 7EE168.00 FCB SOl SAMPLE ra
{Rad sernple 5D-436003)
DAL 136 1040503.00 TeE118.00 - PCE S0IL SAMPLE na
{Rad sampla S0-326004)
DA4 1356 TO0412.00 TBE136.00 PCB SOIL SAMPLE na
{Rad sampla S0-48500E)
Doc? 137 103311000 756434.00 PCB SOIL SAMPLE il
{Fad sampls SO-4AE02E)
DOCT 128 1038813.00 78727800 PCB S0l SAMPLE na
{Rad vampis 50-495027)

DORMCRAL1545-050, Rev. d
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TABLE 3-1 Soii Sarmpling Locations, Sample Identification, and Lecation Coordinates

{Continued)

MAF SCAMNING
METER
RESILTS
{COUNTS PER
VP SAMPLE I NORTHMG EALTING | SAMPLE TYPE MINLUITE)
pocy 138 1035626.00 757400.00 'PCB SOIL SAMPLE tea
{Rad sarnple SO-436025)
Doc? 140 1033383.02 76622429 TRENCH 50IL SAMPLE ne
Doc? 141 1032300216 TFSE387.87 TREMCH SQIL SAMPLE 35,000
noc? 142 163868926 FEEITE.A6 TRENGH S0 SAMPLE na
nocy 143 1037277.85 76667896 TRENCH S0IL SAMPLE < 10,000
DOCT 144 1037114.07 756888.24 TREMCH SOIL SAMPLE < 10,000
Docy 145 102682979 757192.70 TRENCH S0IL SAMPLE < 10,000
poc? 146 102672048 7567284.24 TRENCH SOIL SAMPLE ne
poc? 147 1036233.94 7E7119.30 TRENCH SOIL SAMPLE na
noc? 148 1036021.08 FE7081.50 TRENGCH SOIL SAMPLE na
noc? 1494 108579765 767293.24 TRENCH S0IL SAMPLE ne
pocy 1420 1036698 757368 Depth Aad Sample na
Docy 148E 1036629 757349 Depth Rad Sample e
Dacy 150 1036862.27 757336.33 TRENCH S0IL SAMPLE me
pac? 151 1036267 ,.34 75764281 TRENCH SOIL SAMPLE ne
pocy 152 1036284.33 757661.21 TRENCH SOIL SAMPLE ne
Boc? 153 1035154.51 FE7EE4.63 TRENCH S0t SAMPLE 26,000
[nla e 184 103484408 757742.88 TRENGCH 01, SAMPLE < 10,000

{a)
{k}
(e}

Sample antification prumber has prefix of S0-495; ax. 50-4835301,
Coordinate |locations ara extirmated based on fisld notes.
Mo 104-B or 104-C gampla taken,

to be sampled according to the Sampling Plan (Ref. 2).

Random surface scans were conducted at a few locations where sampling personnel
measured elevated readings. These locations are also listed in Table 3-1 but were not designated

DOEMRZ 1548650, Rev. O
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The tesults of surface radiological scans show that at Vicinity: Property DA4, meter
readings ranged from 8,000 cpm (background) to E31,000 cpm. At DOC7, meter readings
tanged from 8,000 cpm (background) to 210,000 cpm. Instrument readings measure gamma
flux; therefore, the geometry of the source as well as the type of radiological isotopes present
directly influence the instrument response. As a result, while a gamma survey may indicate
pﬂé&lblc arcas of radiological contamination, soil sampling is necessary to provide quantitative
interpretation of the survey results. Additionally, thorium concentrations need to be confirmed
by soil sampling as gamma/beta emitters.

3.3 Soil Sampling

Surface and subsurface soil samples were taken during each sampling event for
radiological parameters U-238, Ra-226, Ra-228, and Th-230. Details of each sampling are
provided in the sampling plans (Appendix B and Ref, 3). All soil sampling locations from all
events are shown in Figure 3-2 and are listed with topographical coordinates in Table 3-1.

In April, sampling locations were selected from Jocations previously identified as elevated -
by ORAU. In addition, several locations where no elevated concentrations were found by
ORAU were selected as random sampling locations. No random samples were collected at meter
locations DOC7 100, R; 1300, 2L; or 1700, 1R, as designated in the sampling plan
{Appendix B}, A random sample was taken at the 2,550 m (Katy Trail} location during this
April event. Soil samples were also taken from several locations and analyzed for PCEs and
metals (Table 3-1). These samples will determine whether chemical compaonds are collocated.

Soil samples taken in July 1995 were randomly selected based on the meter interval
location of the drainage. These samples were taken from the lowermost portion of the drainage,
within 870 m of the Katy trail, A walkover survey was also conducted that identified 11
additional locations that contained above-backgronnd meter readings. Surface and subsurface
soil samples were collected in these areas. A random sample was not taken at 1,680 m, as
proposed by the sampling plan (Appendix B). These sample locations are also shown in
Figure 3-2 and Table 3-1.

Soil samples taken in Angust 1995 were also randomly selected within the drainage and
identified as S0O-495149 10 S0O-495154. Six locations were selected, again from the lowermost
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portion of the drainage within 870 m of the Katy Trail, and locations were selected from evenly
spaced locations between Spring 5304 (Table 3-1 and Figure 3-2) and the Katy trait.

Soils were also sampled at seven locations in December 1995 to confirm polychlorinated
biphenyl - (PCB) concentrations found in cemposite soil samples taken in April 1995 and-
identified at Sample TDs 80-495133 to $0-495139. Location 80-495025 was resampled in
August 1996 to confirm PCB data results from Decemnber 1995 sampling. The sample ID for
PCB sampling for this location was $0-495137. Sediment samples froih four spring locations
and analyzed for nitroaromaiics are identified as SD-2531 to 8D-2534. Coordinates and sample
IDs for these locations are recorded in Table 3-1,

The fifteen areas identified in photo search as potential siream meander locations were
excavated, and soil was sampled at varying depths for radionuclides (Sites 140 through 154).
In general, trench samples were collected every six inches up to three feet, after which samples
were taken at one-foot imervals, Samples were collected until either: (1) groundwater was
encountered, (2) bedrock was encountered, or (3) a significant gravel region (vertical) was
.encountered, Locations and coerdinates of the trench sampling locations are showm in Table-3-1 -
and Figure 3-2, Results from the trench sampling are reported in Table A-1.

The August 1996 sampling was conducted to determine the Jateral and vertical extent of
radiological compounds at three ocations where soil volume estimates were calculated to be
greater than 50 cu yds. At each location, 005, 025, and 104, the immediate area was scanned
to define an area above background levels, At the outer limits of the scanned areas, five soil
samples were collected. These locations are shown in Figure 3-3<and are identified as
Subsamples D,E,F, etc. At gach subsample location, samples were taken at 6 In. intervals to
define the vertical boundary. A drill rig was used to collect samples to depths of 52 in. Scil
samples were also taken at one additional location, 149, due to the presence of elevated Ra-226
at a depth of 3 fi.

DIOE/DR21548-650, Rev. O 20
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Fach soil sampling. location was identified by a 3-digit mumber that was assigned
sequentially ie., 001, 002, 003. Sample identification munbers were assigned as
S0-495xxx-MMDDYY-zz (where S0-495 indicates a soil sample taken in a vicinity property
in 1995; xxx indicates the sampling lecation number; MMDDYY is the sampling date; and zz
indicates the sampling depth as 0 in. to 6 in. [01} or 6 in. to 12 in. [02] 12-18 in. [03], 18-
24 in, [(4], 24-30 in. [05]}. Multiple samples taken at 3 location are identified nsing the suffix
A, B, C, etc.

The following sample numbers correspond to specific sampling periods:

» April 1995 ORAU review: S0-495001 through S0-495031 and S0O-495132
{013-015 and 022-024, and (29 and 031 are chemical sample IDs).

» July 1995 Segment D: SO-495049 through SO-495068.
*  Aungust 1995 Depth Samples by Drilling: S0-495069 through SO-495074.

. December 1995 Engineering Characterization: SO-495087 through S0O-495108.1
and S0-495110 through $0-495124, SC-495133 through S0-49513% (PCB
samples); and S0O-495140 through 50-495154 (trench samples).

. Angust 1996 Engingering Characterization: Sampling at-Locations S0-495005,
S0-495025, S0-495104, and S0O-495149 for radiological sampling at various
adjacent locations. Identified as B, C, D, etc. Reésampling for PCBs at
S0-495137.

A minimum of one surface soil sample from a depth of 0 in. to & in. was taken at each
location. Subsurface soil samples were taken from a depth of 6 in. to 12 in,, if large gravel or
bedrock were not encountered. Additional snbsurface soil samples were also taken from several
locations in Augnst 1995, December 1993, and Aungust 1996. In general, sample depths in the
upper portions of the drainage did not exceed 12 in. due to auger refusal. In the lower portion
of the drainage, soil samples taken specifically for depth analysis exceeded 30 inches in depth.
If location scanned was larger than 25 ft x 25 #t, a minimum of three soil samples were taken
for radiological analysis. This was the case at Meter Location 65 at DOC7, where multiple soil
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samples are indicated in Table A-2 by the suffixes A, B, and C. In August 1996, five samples
were taken at four locations and the Suffixes A, B, C, D, etc., were also used to identify
adjacent sample locations. Soil samples were analyzed for U-238, Ra-220, and Ra-228 using
gamma specirometry and for Th-230 using alpha spectrometry. They are snmmarized in
Section 3.3.1. ' '

3.3.1 Radiological Data Results

The results of the radiological analyses of soil samples collected from the Southeast
Drainage in 1995 and 1996 are summarized in Table 3-2 and detailed in Table A-1 of Appendix
A. The random samples taken from background areas of the drainage are shown to have lowsr
concentrations of all radionnclides at the specific depth sampled. Random samples were taken
at 4 - 6 in. and & - 12 in, samples. In general, most locations show higher radiological
concentrations at 0 - 6 in. depth, although 25% of the samples showed higher concentrations of
radionuclides at the 6 - 12 in, depth interval. In general, radiological concentrations decreased
as spil depth increased, and highly elevated radiological concentrations were limited to 12 in.
in depth. At a few locations, samples from depths greater than 12 in. were found to have
elevated radiological concentrations primarily for Radium-226.

The range of concentrations resulting from this sampling indicates that (1) elevated
concentrations of radiclogical compouncds exist in soils that are generally 12 in. in depth, with
a few other locations up to 4 ft in depth, (2) concentrations do appear to be significantly higher
than background (and mandom) concentrations, (3} concenirations are generally less than the
concentrations reported by ORAU (Ref, 3 and Ref, 4), and (4) isolated pockets or locations of
elevated soils exist throughout the drainage.

Drata results from the soil sampling were also reviewed to compare Th-230 concentrations
in the drainage to other radionuctide concentrations. Th-230 is an alpha emitting radionuclide
and therefore, field survey techniques used for this sampling would not exclusively detect
concentrations of Th-230. Based on the known operational processes conducted at the Weldon
Spring Chemical Plant, it is quite unlikely that Th-230 would be found in the drainage without
other radionuclides. Ra-226, which is an immediate daughter of Th-230 in the decay process,
would also be present if Th-230 is present. Ra-226 is a pamma emitter and therefore would alse
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Table 3-2 Ranga of Radiological Concentrations {pCi/g) in Sails from the Scutheast

Drainage :
HNUMEER
SAMPLE CEPTH OF
TYPE* [u] DERTH" SAMPLES 238 Ra-226 Ra-228 Th-230
Snlact m Q-Bin. 122 <088 - 0.4 - 363 <1.0-135 0.27 -7890
741
Random o1 Q- &in. 12 2.88 - 442 1.26-13.8 | 0.8 -4.59 0.18 - 1582
Salect Gz E«12in. 72 0.49 - 638 0,62 - 200 =1.1- 326 0.88 - 2220
28171
Randarm o2 G-12In 11 «0.9-226 | 0.92-2364 | 0.68-1.80 0.47-11.2
Salact ok} 12-18inm. | 2% 0.82 - 163 0.6-110 < 0BT - Q.82 - 482
14.2
Select o4 18-241n | 2B G494 - 535 048-43.8 | 0.83 - B1.8 0,73 - 286
f4. 7844 (24.9'%
Salact o5 24-301In | 24 098 -855 0.42 - B3.1 D78 -6.66 | 0.85-384
Saloct el.] 30 -26i0n, 11 1.12 - 885.1 0.28 - 47.2 (1.08)- 6,72 0.8%- 131
Salact o7 3-4ft B 078 - 1687 090 - 65.3 11.38} - 2.55 0.8- 8.0
Salact 4113 4.5 2 2.4-14.2 D.EY-1.6 .98} - 1,86 0.8-1.68
Salmct 1] E-Gft 1 1.8 1.21 1.62 1.42
Values in parstithesos are oxtimated; values rapaorted belaw the detsctlon limit.
{a) Seleot sample types ars thoss that wers preasiectad for eampling or salested bassad vponalevatad radiclogical ecanning
resulte.
[~} Dapthe are approximate and at jowar depthe more sugoeptible to compaction and hole collapse,
1] Mext highest concentration reported in brockets.
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be detected by the field scanning techniques used. Ra-226 concentrations from both biased and
random (unbiased) sample locations were compared to Th-230 concentrations to review the
relationship between these two isotopes. The comparison showed that in no case was Th-230
present when Ra-226 was not also detected above background. Therefore, as a resalt of this
data comparison, the field survey techniques are adequate for detecting elevated radiological
soils. Consequently, Th-230 would be represented in these elevated soils and could be
quantitatively measured from soil sampling,

Results from the August 1996 sampling to delineate the volume boundaries at four
locations found that the radiological concentrations were similar to concentrations previously
reported from 1995 sampling. There were five samples that resulted in the highest
concentrations {6.66 pCi/g to 285 pCi/g) reported for samples taken at depths of 12 in. to 18 in.;
18 in. to 24 in.; and 24 in. to 30 in. Four of these samples were ¢ollected from Location 005
and one sample was collected from Location 104. No samples were previously collected at these
locations at these depths. The concentrations found are within the ranges found for the
radionuclides overalt in soil samples collected at these locations,

3.3.2 Chemical Analytical Results

Soil samples were collected in April for metals, nitroaromatics, PCBs, sulfate, fluoride,
and nitrate analyses from 0 in. to 6 in, in depth and composited from three or more meter.
locations, No samples for chemical analysis were collected from depths greater than 6 in, In
December sampling, individual soil samples at select locations were analyzed for PCBs and
sampling for nitroaromatics was performed from four spring locations in December 1995,
Results of the chernical sampling are shown in Tables A-2, A-3, and A-4 of Appendix A.

One composite soil sample for nitroaromatics was found with detectable nitroaromatic
compounds. Data results were from the composite soil sample taken at three locations within
the drainage: {1) at 300 m, (2) 600 m, and (3) 900 m. 2,4-dinitrotolvene was detected just
above the detection limit at 0.0023 pug/g, and 1,3-dinitrobenzene was reported as an uncensored
data value (below the detection limity at 0.00036 up/g. All other samples were below the
detection limit. No nitroaromatics were detected in sediments from the four spring locations
(Table A-3).
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Composite soil samples from the April 1995 sampling showed that two PCB compounds,
Aroclor-1254 and Aroclor-1260, were detected in soil samples where highly elevated radiological
concentrations were also found (Table A-2). The PCE compounds were detected ranging from
I87 pgiky to 3,860 ugike. All other samples were below the detection limit. Resampling of
the seven individual locations that made up the two composite samples was conducted in
December 1995. Detectable concentrations of Aroclor-1254 ranging from 48 ug/kg to
150,000 pg/kg were found in all seven samples taker for PCBs. No other Aroclor compounds
- were found above detection limits. Sample results appear in TFable A-4. Sample Location

$0-495137 (mdiological sample Location 025) was resampled in August of 1996 becaunse of the
150,000 xg/g concentration for Aroclor-1254 reported for this location in December sampling.
No other locations sampled for PCBs were of concern for resampling. The sample collected in
December 1995 was also reanalyzed for PCBs, and a concentration of 130,000 pp/g was
seported. Therefore, resampling of Location $0-495137 was proposed and completed in Angust
of 1996. PCB concentrations for the samples re~collected in Angust of 1996 resulted in PCB
concentrations of 3100 uxg/ke for Aroclor-1254, which is significantly less than the previously
. reporied concentration. The results of this resampling effort are presented in Table A-5.

Several mefal compounds were detected at elevated concentrations in the drainage
inchuding barium, chromium, copper, lead, mercury, silver, and zinc (Table A-2). These
concentrations were compared to concentrations found for soil taken from random sampling
locations. In general, the chemical data results indicated that metals were found to be slightly
elevated at thie locations where elevated radiological compounds were found and that they
decreased in concentration according to the distance from the chemical plant area.

Also, sample results indicated that chemical contaminants will be located in depositional
areas of the drainage by becoming suspended with sediments. Radiological compounds are also
shown to be located within the drainage in sediment depositional areas. Therefore, the
assumption is made that the radiological and chemical compounds, if present in the drainage,
will be collocated.

The risk assessment (Ref. 1) conducted for the chemical compounds indicated that the
hazard index for chemical compounds is below the unacceptable value of 1.
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4 VOLUME ESTIMATE OF CONTAMINATED SOILS

The proposed action for the Southeast Drainage would target selected areas of
contamination in the drainage that exceed a risk of 1 x 10 for a child-use scenario (Ref. 1).
These tisk-based criteria ate the radiological concentrations that relate to a 10 risk level for
" g child scenario. These radielogical concentrations are presented in Table 4-1. Other
contaminated sediments in the proximity of the targeted areas would also be removed to the
extent possible and will be defined more specifically in engineering devign specifications for -
remediation, The selected areas include those that are above a risk level of 107 for a child-use
scenario (Ref. 13, Table 4-1 also designates the radiological concentrations that relate to a 10
risk level.

TABLE 4-1 Southeast Drainage Risk-Based Cleanup Levels

_ COMCENTRATION (pCifg}

CONTAMINANT 104 105
U-238 2900 290
Ra-226 130 13
Ra-228 130 13
Th-230 3500 - 350

The concentrations shown in Table 4-1 were compared to the radiological data resufts
from soil sampling (Table A-1). A list of the locations where concentrations on any radionuclide
exceeded the risk-based criteria it shown in Table 4-2. A total of seven locations had one or
more radionuclide that exceeded the 10°* criteria. The primary madionuclide that was exceeded
at the majority of the locations was Ra-226. Adjoining locations selected for proposed removal
are above the 107 criteria shown in Table 4-2. A total of 31 additional locations are proposed
for soil removal (Figure 4-1).

The estimated volume of each location designated in Table 4-2 was calculated based on
an estimated horizomtal and vertical extent as defined by walkover surveys. The lateral
_ boundaries were established as exceeding 1.5 times background gamma activity and the vertical
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boundary as the depth to either gronndwater or bedrock. Since soil sampling was the only
means used to determine actual depiéh to groundwater or bedrock, excavation depth was assnmed
to be 3 ft in cases where soil sampling did not reach groundwater or bedrock. Based on
gvailable data for depth to groundwater/bedrock in the SED, 3 ft is considered a conservative
depth estimate.

The volume estimate for each area exceeding the risk-based concentrations is showmn in
Table 4-3. . The sample number corresponding to each area can be located on Figure 4-1.
Table 4-3 summarizes the volume estimates by dramnage segment (Segments A through D).
Segments A throngh D were defined through scoping activities and in the EE/CA (Ref. 1) to
support temedial decisions based upen public wse, equipment accessibility, environmental
impacts, and cost.

Volume estimates are conservative since the assumption of 3 ft total excavation depth is
conservative because observation and existing data indicate that the depth to bedrock or
groundwater in much of the drainage is only 6 in, o 2 ft below the surface,

Table 42  Soil Locations Excesding Risk-Based Standards™® and Adjoining Soil
Location Proposed for Additional Remoaval
RATIONALE
FOR |LOCATION| GAMMA | DEFTH
|seomeny] cLEANUP m RESULTS M U-138 TH-234 RA-216 RA-22§
A 104 1 131,000 A 1630 15.1
(1Y) 1£.2
oA 211
A [ [1! i1 F ] 1A T
018 #31 FEE] 68
Qe 17.3 135.0
a 10,3 IRE.0
028 91 18.% T26.0
[¥pSd 4.5
01D 2.9 .y
[7 3] 0.5 26
[LETN) 23.5
[152) F. iy} 211
izt 7
U3H 2L.5
ME 373
M4H 43,6 .8
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Table 42 Soil Locations Exceeding Risk-Based Standards® and Adjoining Soil
Location Proposed for Additional Remaval (Continuad)
RATIOMALE
FOR |LOCATION| GAMMA| DEPTH
|SEGMENT] CLEANWP 3] RESLTS I 1238 TH-230 RA-2Z6 RA-2I8
A e w7 340 o1 e
oz F]
A o (i 590,008 ]| 3.1
= 153
A {oinng [T A1, O i 7] =X
BIC 0Imng D2 pLTT 4] 423
BT 103 L] 210,000 TTA 0 1 EN] 630
A EETA] 1N
3] 8] q5.2
DiB LS
I 153
BIC S 098 135,000 Tl 45400 T
T adjoiing 12 30,000 i3] T3
V73 17
%] Ir3
BiC 04 101 102, 1R o1 554] =0 5.8
(173 pa Il 3
BT wdjoining 102 01 1 313 (K] 71
B wdjoaming, 1021 0,000 ] 5540 o
173 350 L)
BC adjoining  [17:) 35,000 [ EETH EF
7] 326.0 1.1
i (1 [T TR 1 | EEX]
7] 1020
4 631
oID Er %)
D L]
BIC sdjoining 105 37,000 D1 02
EC sOjcImnz [ LR 1 3]
EiC adjoiming 132 o2, 00 ]| T3
3} 16300 1250
BT adjoimng 141 e o1 3.3
¥ adjoinmg T=E 0,000 4] 50
] YT FEE] 28,000 ol 17.9
(i) 157
iv) adjoining FEH 0,000 Bl el T
173 311
o adfning LL 4] T80 o1 LW
) adjining (17 R i) (15 3
D adjoming LE) L] 31 i
) adjoiing [177) 30,50 T 3.0
) adjoiming (iT4] 35,000 Tl 353
B adjoiming 1741 30,00 i) i
) adjoiming i7itd I, 00 i3] 7y T8l
74 0.8 TR
1.5 adjoining (i) T, 00 i Er X2

DOEDR 1 543650, Rev_ O
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Table 4-2  Soil Locations Exceeding Risk-Based Standards® and Adjoining Soil
Location Proposed for Additional Removal (Continued)
RATIONALE
FOR LIMCATIONT GANMA DEFTH
JEGMENT! CLEANUF m RESIILTS Tes 238 TH-230 RA2Z RA-LIB
I sdjoimng 1% 34 008 ]| 18O
[(r] 1.5
5] sjoamng =0 T I o i
[iv] 1240
D adjoming 123 FTEE ] [} 18,5
[ 19.5
[1E] 13.0
[T 253
['L] 531
D adjoining 123 34, 000 [\ HRES] 418 350 3.1
1] omng = SN0 ] o1 IZE
[17] F ]
i e 19.2
D 104 T T O00 i)} TE00.0 T63.0
_ i) ;9
D adjoining 149 il O14a 155
0G4 F )
UrA [ ]
[} ] 164
D adjeining 154 NA [i]] 211
[i7} 4b.1
¥] adjoining L1 A [ (EX

During the soil characterization activities of 1995, several samples were collected where
areal extents overlapped with the lateral exient of another previonsly collected sample, As a
result, the areal extent of elevated readings obtained during the December walkover (gamma)
survey was used for volume estimation. The reason for this approach is that the 1.5 time
background criteria of the engineering characterization survey is more restrictive than the 2 times
background criteria of the SRS, and therefore larger areas were defined, Also, some sample
data were eliminated from use in defining areas for remediation since they were co-located with
other representative samples from the same area, Sample Number SO-495099 and Trench
Sample Number S0-495141 wese collected in the same vicinity (within 10 fi). Since the volume
defined by 50-495141 is contained entirely within the volume defined by SO-495089, only the
volume for S0O-49509% is used to avoid duplication. Similarly, the volume defined by Sample
80-495122 is contained entirely within the contaminated area for S0-495072, so only the

DOEQRZ1SE-550, Rev, O




SOUTHEAST DRAINAGE SOILS SAMPLING REFORT 020347

Table 4-3 Dimensions and Excavation Volumes for Locations Exceeding Risk-Based

Criteria
AREA DEFTH VOLIME SEGMENT
LOCATION APPROX. DIMENSIONS (SOUARE (FEET} {CURIC TOTAL

m (FEET BY FEET) FEET} YARDS) YOLUME (cw yd)
o 5 20 100 Z 7.4

09z 3 20 120 1 4.4

005 41 104 213268 2 1579

093 2 16 2 3 X Sepment A
ood [ 24 125 3 139 137
9B 3 0 240 3 . 267

141 3 5 5 3 1.7

09 16 16 256 3 254

132 & &0 360 3 400

101 2 2 4 3 0.4

102 3 7 21 3 2.3

o2 z 2 4 3 4
102.1 . & 12 3 1.3

103 g .1 160 z 119

104 6.3 127 [ 15 4.2

05 4 60 240 3 26.7 Segment BIC
106 25 65 1625 3 180.6

08 23 0 1380 2 02,2 554
065 4 g 120 2 8.9

064 30 20 900 2 66.7

143 3 5 15 3 -1

063 15 10 500 0.5 1.1

il 50 50 2500 a 271.8

028 5 5 25 2 LY

120 20 30 o0 | 3 66.7

] 2 ! 4 2 0.3

o6t 6 45 170 1.5 35.0

DOEXB2154E-550, Rev. O 12
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Table 4-3  Dimensions and Exca#aﬁnn Volurmes for Locations Exceading Risk-Based:
Criteria {Continuad) '

ARFA . DEFTH VOLUME SEGMENT
LOCATION APPROX, DIMENSIONS (SQUARE (FEET} CueIC TOTAL

D (FEET BY FEET! FEET) YARDS) YOLUME (cu vd)
Dol 10 50 500 . 1 18.5
121 4 T 28 3 a1
153 3 5 15 3 ). 1.7
122 15 40 600 . 5 11.1
055 2 2 4 e 0.3
arz - 3 75 1575 0.5 0.2
123 ] 23 T3 1.5 4.2
154 3 -5 15 3 1.7
059 1 C 3 20 pl 1.5 Segment D
124 & . 20 120 3 13.3 4555
053 2 2 4 2 23

TUTALS FOR THE SOUTHEAST DRAINAGE 1208

(o} Ares of eontamination i not iquare in shape,

volume for SD#QS[I?Z is used. Table 4-4 identifies sample locations that fall within another
arca above 1.5 times backpround gamma radiation levels,

Resampling at four locations (003, 025, 104, and 149) for defining the lateral and vertical
extent resulted in a reestimate of soil volumes (Table 4-3) previously calcufated for each
location. Previously, a depth of 4 ff was used to calculate soil volumes at Location 005, but this
has been modified to 2 ft based on the results of the resampling. The lateral boundaries
increased from 18 ft by 80 ft to 41 ft by 104 ft, resulting in an overall reduction in volume
estimate to 157.9 cu yd for Location 005. At Location 025, the depth of 2 ft for s0il removal
was confirmed, but the lateral extent was reduced to 23 ft by 60 # for a total volume estimate
of 102 cu yd. At Location 104, the depth was reestimated to be 1.5 ft for depth, and the lateral
extent was modified from 30 ft by 70 ft to 6.3 ft x 127 ft, for a total soil volume reduction to
44.2 cu yd. No decrease in depth was found for Location 149, and therefore, volume estimates
remain the same.

DOEOR? 1548650, Rav. D 33
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As reflected in Table 4-3, the total volume of soil to be excavated from areas in the
Southeast Drainage that exceed the cleanup criteria is approximately 1,209 cu yds.
Approximately 187 cu yds will come from Segment A, 555 cu yds from Segment B and Segment
C, and about 467 cu vds from Segment I>. Table 4-3 shows approximate lateral extent and
volume estimates for areas to be excavated.

DOE/ORS21 548650, Rev, O ¥
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5 SUMMARY

. Radiologically elevated soils (greater than 1.3 times background levels) are found
in small isolated areas throughout the Southeast Drainage. Primarily, these soils
are found in depositional areas of thé main drainage and are bound io fine
sediments.

» . Radiological concentrations are lower than those previously reported by. GRAU..
in 1985. This is assumed 0 be a result of natural flushing of elevated sediments
in the drainage.

. Elevated concentrations of radionuclides in soils are not confined to the first 6 in,
of soil deposited within the Southeast Drainage. In general, the highest
radiological concentrations occur at the 0 in. to 6 in. depth in soils, although 25%
of samples acinally have higher concenirations at the lower depths. A few
locations have elevated levels to 4 ft in depth.

. Ra-226 and Th-230 bave been detected in soil samples collected from the
drainage. In no case was Th-230 present when Ra-226 was not also detected
above background. Therefore, the field scanning techniques used were adequate
to detect radiologically elevated locations and do include representative Th-230
soils.

e Chemical compounds, if present, are found to be collocated with radiclogical
compounds in depositional areas of the drainage.

. Metals were not found to be highly elevated in the drainage.

. No nitroaromatics compounds were detected in sediments collected at spring
locations.

. Aroclor-1254 was detected in several soil samples ranging from 48 pg'kg to
150,000 pg/kg. Resampling was conducted on the location that reported the
highest concentration, and PCB concentrations reported were 3,100 ug/kg. This

DOEOR/21 548650, Rey, 0 35
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location (025) will be remediated for radiological compounds. No elevated risk
from PCB was calculated for this location.

. Seven locations were identified for soil removal based upon 107* rigk-based
criteria- developed for the drainage (Ref. 1), and an additional 31 locations were
recommended for removal to 107 risk levels

+ - Apestimated volume of 1,209 cn yds of soil will require removal.

DOE/OR/Z] 548650, Rev. 0 36
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APPENDIX A
Soil Data Resuliz

DOBRORZ1548-650, Rev. O




FOUTHEAST DRAINAGE 20ILS SAMPLING AEPORT

0203497

TABLE A-1 Radiological Data Results from the Soil Sampling, Scutheast Drainage,

1995
SPECTROSCOPY RESULTS (pCligh
VICINITY INTERVAL, $AMPLE iD
PROPERTY | TRAVERSE™ |  §0.495XXX | DEPTH u-238 R-226 | R-228 | TH-230
pasa |10 001 1A 241 165 15.1  |58.6
02A 167 21.1 3.4 40.7
1B 78.7 18.2 3.9 4.2
Da4 00, AP 018 o1 16.2 1.3 0.8 0.18
DA 130.1L 002 o1 143 39.7 8.1 23
02 93.8 37.4 2.0 6.5
DA4  |190,4R 003 01 328 60.5 1.4 30.4
02 84.5 17.2 1.4 32.4
DA4 225,L b 017 01 14.7 13.8 1.4 24
0z 14.8 7.5 1.3 0.5
pad  |305,1R 004 01 36.5 8.5 1.8 4.0
02 64.4 26.8 3.8 18.7
noé? 13, C 016 01 17.6 5.1 1.3 4.42
02 15.7 9,0 1.6 23.1
DGC7 |65, C 005 {A,B,C OA 83.1 11.9 96.6 |57.5
024 244 19,3 288 87.1
1B 57.6 23.3 28.8 431
Q2B 291 18.8 326 158
01C 235 17.3 135|208
02¢ 177 6.1 94.5 |50.1
Doc? |66 0050 ot 59.8 22.9 59.7 |46
02 51.7 20.5 26 29.3
03 25.8 23.8 4,32 |34
04 21.5 9.21 4.07 [3.62
05 12.5 1.58 193 (213

POEQRAII43-650, Rev,
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TABLE A-1 Radiological Data Results from the Soil Sampling, Southeast Drainage

{Continued)
. SPECTROSCOPY RESULTS {pClig)
VIGINITY INTERVAL, SAMPLE ID

PROPERTY | TRAVERSE™ | $0.4968)XX | DEPTH 0-238 R-226 | R-228 | TH-230

06 6.68 0.98 1.87 |0895

DOC7 |65 005 E 01 28.8 5.26 222 |18.8

Q2 25.1 B.02 218 {21.5

03 &0 21.1 7.99 |492

04 25.7 4.12 2.6 9.15

05 49.6 4.23 255 [325

08 65.1 2,56 1.4 13.1

DOC? 65 005 F 01 26.1 5.8 296 |16.5

02 26.7 4,25 8.75 |3B.4

03 37 17 451 {237

04 381 37.3 3.2 285

OB 62.8 1.E6 119 |68

DOC? 65 005G 01 8.52 1.67 1.2 |3.69

02 §.44 1.49 (1.23 |4.06

03 4,53 11.51 276 |b6.39

04 1.12 0.81 {1.23) 11.11

05 1.21 2.04 < 2.85 |1.64

0B 1.42 1.02 572 [1.71

07 0.7% 0.9 0700|081

Doc? 85 005 H 01 5 2.13 {1.26) |5.12

02 12.9 318 {4.35} [13.3

03 33 31.5 1.2 |104

04 63.9 43.8 7.8 |34.9

05 23.6 9.97 6.66 |6.11

DOC7 2865, 2R 008 | o1 56.6 25.3 2.8 30.9

DOEOR/21545-650, Rev. 0 A
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TABLE A-1 Radiolagical Data Results from the Soil Sampling; Southeast Drainage

{Continued)
SPEGTROSCOPY RESULTS (pCligh
VICINITY | INTERVAL, |  SAMPLE ID T
PROPERTY | TRAVERSE™ | $S0-495XXX | DEPTH U-238 R-226 | R-228 | TH-230
poG?  |300.2R* 019 01 2.9 1.3 1.0 3.74
02 12.7 35.4 1.2 11.2
00C? 385, 3R 007 01 66.8 18.9 6.1 19.5
02 31.2 5.6 1.8 2.7
DOC7  [440, 1L 008 01 17 36 1.5 11.8
DOC7 14856, 1L 009 o1 58.6 111 1.7 12.7
DOc?  [510, 2R 010 01 17.4 20.5 2.2 13.2
poc? |60 R B 020 o 3.0 1.4 1.1 3.32
02 2.1 - 0.9 0.7 2.62
DOC7  |695, 2L 132 01 14,7 78.5 1.6 227
02 39.7 125.1 4.5 1640
DOC7  |730,4L o1 01 2.6 1.3 0.7 0.3
DOC7 810, 2L 012 01 52.3 42.2 - 1.8 121
pOC?  [900,RP 021 o1 18.6 2.9 1.1 a9
02 9.1 1.4 1.0 17
DOc?  [1080, 9L 025 A o1 741 363 1.8 384
02 5368 200 1.6 247
Doc?  [10509L 0258 (sama 01 97.6 25.5 372|293
location as
025A) 02 77.9 2.02 i0. 64} [30.3
DOCY 1050 026 C 01 27.2 3.84 175 |8.28
02 12.1 |2.02 {2.01) i2.73
03 14.7 1.4 {0.66) {2.64
04 2.58 10.48 0.47 |1.06
Doc?  |1080 026D o1 31.8 48,2 2.68 |72.2
02 24.5 15.3 3.9 16.3

DOEORZ] 548650, Rev, 0
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TABLE A-1 Radiological Data Results from the Soil Sampling, Southeast Drainage -
(Cantinuead)
SPECTROSCOPY RESULTS {pCiig)
VICINITY MTERVAL, SAMPLE ID
PROPERTY | TRAVERSE™ S0-495XXX DEPTH U-238 R-226 | R-228 | TH-220
DOC7 1060 025 E 01 10,3 2.53 1.61 19.39
02 1.07 0.62 139 |1.29
DoOC7 1050 025F 01 9.3 0.91 {6,15) 1.8
02 2,13 1.84 2.88 |058
poc?  |1660, 3R 027 Ot 129 11.3 387 |31
02 27.9 a0 56 . |61
poc?  {16880,3R1 049 oM 25.7 8.5 1.7 15.1
02 22.6 4,29 1.3 9.97
DOC7 (1710 068 01 124 23.1 858 {161
pOC7 (1730 067 01 146 300 3.5 a4
BOC? 17504 050 o 5.8 7.8 0.9 7.2
02 9.7 10.7 1.2 6.5
DOC7 |1840 066 1 1022 37.9 4.3 225
02 79.4 19,7 2.4 361
Doc7?  |1850% 051 01 44.2 10.8 4.6 18.2
02 21.5 5.8 1.8 218
DOC7 {1915 085 01 115 17.5 161  |48.1
02 278 §0.53 218 224
DOC7 (1935 084 01 60.0 20,5 3.1 65
pOc?  |1aspld 052 o1 7.5 2.3 1.6 4.8
02 a9 1.5 1.1 3.8
poc?  |2022 063 01 111 48.2 3.3 80.9
DOC?  |2030, 4R 028 01 85,9 36.9 8.5 34.1
DOC?  |2038 062 o 37.0 14.0 2.3 11.4

DOE'CRZ21545-65), Rev. O
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TABLE A-1 Radiclogical Data Results fram the Soil Sampling, Southeast Drainage

{Continued)

SPECTROSCOPY RESULTS (pCifg)
VICINITY INTERVAL, SAMPLE D : -
PROPERTY | TRAVERSE™ | $0-496XXX | DEPTH U-238 R-226 | R-228 | TH-230
DOC7  |2060M 063 01 36.5 9.2 1.4 14
02 9.9 2.1 1.1 3.9
DOC7  |2078 081 01 274 75.7 25 106
BOC?  |2120 060 01 18.8 6.9 1.3 15.6
02 30.8 123 1.0 41.1
nlaTol S b3 | 1ol 054 o1 5.7 3.0 1.3 5.2
02 <0.9 1.3 1.0 2.96
DOC7  |2260% 0Bb 01 47.3 17.9 1.6 56
02 42.8 15.9 1.9 38.8
DOC?7  |2338 059 01 134.1 64.2 2.5 162
poc?  |23500 056 01 17.4 5.3 1.3 115
02 15.1 2.6 1.4 10.2
DOC7 2440 068 01 124 78.3 4.9 103
02 38.0 311 2.4 26,5
DOC7  |2450W 057 01 3.6 2.7 1.2 3.84
DOC? 2500, 2R 026 01 10.7 4.5 1.4 7.2
DOCT  |Katy™ TRAIL [030 01 1.5 1.6 1.4 3.5
AREA (apyrox
2500 m)

DOE/QR/Z] 548-650, Rev, O
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TABLE A-1 Radiolegical Data Results from the Soil Sampling, Scoutheast Drainage

{Continued}
- SPECTROSCOPY RESULTS (pCifgl
VICINITY INTERVAL, SAMPLE ID
PROPERTY | TRAVERSE™ | S0-495XXX | DEPTH U-238 R-226 | R-228 | TH-230-

ooC 7 MNA, o6 o < 4.99 1.6 . 1.1 2.7

02 < 2.84 1.2. 1.3 28

03 |« 4.50 1.8 1.7 3z
ooc 7 KA 70 m 9.1 X 1.7 19.2
0z [10.9 6.2 1.6 44.7

03 < 3.37 1.8 1.1 §.1

04 4.3 1.6 1.4 27

05 (4.2 1.5 1.0 3.2

poc 7 HA o7t - 01 [105 3.9 1.4 6.8

0z < 4. .89 1.4 < 1.24 134

03 (3.8 1.3 1.2 2.8

0a 5.7 1.0 < 1.11 |28

05 = 2.865 0.5 < 78|24
oC 7 MNA 072 o F21 329 147 a4
0z 14.7 7.5 1.3 16.8

03 < 3.85 1.b 1.3 28

04 |« 4.86 1.7 < 1.24 {2.9

05 4.4 1.6 0.9 2.9

DocC 7 MNA 073 o1 < h.B6 2.3 0.9 3.6

02 |20 1.3 1.3 2.8

03 1.7 0.2 0.9 2.7

a4 < 3.12 1.6 .9 4.0

05 |« 3.60 1. < 1.01 |3.6

DOEIORZ] 548-650, Rev, 0 A-6
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TABLE A-1 Radiological Data Resuits from the Soil Sampling, Southeast Drainage

{Continued)
SPECTROSCOPY RESULTS (pCilg)
VICINITY INTERVAL, SAMPLE D
PROPEATY | TRAVERSE™ 50-495XXX DEFTH LU-238 R-226 R-228 | TH-230
DoC 7 NA 074 01 |86 3.1 1.4 2.7
02 < 4.24 0.9 < 109|256
03 |37 1.0 < 0.87 2.4
o4 |« 371 1.1 0.8 2.9
05 |« 3.83 1.6 1.2 2.8
DA 4 NA 087 01 |47.2 15.2 0.6 1.3
DA 4 NA 088 o1 [33.3 14.4 1.3 13.2
02 |68 44.7 4.4 15.9
DA 4 NA 08Ba 01  |30.9 11.2 1.3 5.1
DA 4 NA Q20 01 |35 22.7 1.3 12.0
0z |61.5 431 1.2 16.2
DA 4 NA 091 01 |284 27.6 2.1 15.2
0z |29.5 16.9 0.2 13.3
poc 7 NA 092 01 |38.0 14.1 1.3 49.4
0z |90.6 4.0 1.6 83.8
DoC 7 NA 093 01 (724 121 104 {77.0
0z [62.3 15.5 2.8 §7.2
Doc 7 NA. 084 01 (2.4 1.1 0.6 2.4
02 [46.8 15.2 5.8 43.8
Doc 7 NA D95 01 [16.6 4.8 1.6 5.8
DOC 7 NA 094 o1 287 106 1.7 12,3
Doc 7 NA 087 PREVIQUSLY
SAMPLED
{S0-485008]
Doc 7 NA 097.1 PREVIQUSLY
SAMPLED
{30-495010)

DB/ OFR.21548-650, Rev.
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TABLE A-1 Radiological Data Results from the Soil Sampling. Scutheast Drainage

{Continued)
_ _ SPECTROSCOPY RESULTS {pCifg)
- VICINITY INTERVAL, " SATMAPLE ID oo
PROPERTY | TRAVERSE™ | 50495XXX | DEPTH u-238 R-226 | R-228 | TH-230
oG 7 MNA 028 o1 1220 1720 3.4 A4940.0
DOC 7 NA 088 01 [435 51.1 6.5 101.0
0z {50.6. 59.5 2.0 268.0
63 [23.0 414  |2.8 150.0
DoC 7 A 101 o1 96.5 259.0 8.8 525.0
a2 32.2 80.3 7.2 2220.0
DoC 7 M 102 o1 |17 19.0 3.1 31.3
DOC 7 NA 102.1 o1 [170.0 106.0 6.0 384.0
02  [105.0 58.8 3.6 358.0
DoC 7 NA 103 M |30 32.9 3.9 66.5
02 |326.0 18.1 1.8 224
Doc 7 WA 10441 0t |394 183.0 2.9 70.0
02 30.3 1¢2.0 Z.5 80.3
03 |25.4 63.1 2.0 36.3
DQC? MNA 104D a1 31.6 48,2 2.68 72.2
az 24.5 156.3 3.9 16.3
03 .99 214 (1.56) [4.51
04 1.99 0.58 1,59 [1.35
05 8.07 0.64 (1.37) [1.18
08 1.8 0.38 (0.86) [0.89
Doc? NA 104 E 5y 10.3 2.53 {1.61) |9.39
o2 1.07 .62 11.39) 1.29
03 .68 0.47 i1.27) |0.62
o4 t8.7 G.45 ic.94) 11.21
59 a5.6 .84 .18 (1.

DOEGR 21548650, Rev. 4 A-§
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TABLE A-1 Radiological Data Results from the Soil Sampling, Scutheast Drainage -

{Continued)
SPECTROSCOPY RESULTS {pCifg)
VICBHTY | -INTERVAL, |- SAMPLE ID
PROPERTY | TRAVERSE™ | S50496XXX | DEPTH U-238 R-226 | R-228 | TH-230
DOC? NA 104 F 01 24.3 3.3 3.8t |18
02 3.09 1,99 i0.70) |2.76
03 1,08 1,26 {139 |0.97
04 1.14 0.76 {4.78) |0.73
05 1.8 0.79 (2.56) |0.85
06 22.2 1.33 {171} |09
07 16.5 0.95 248 |08
08 14.2 0.87 {0981 |08
DOC7 NA 104G 01 9.8 3.19 113 {15.1
02 1.3 0.89 207 {144
03 0. 0.62 {0.87) |0.67
04 7.96 0.57 {0.55) |1.54
05 12.6 0.61 <1.67 11.21
DOC 7 NA 106 01 |34.9 26.2 108 |20.8
DOC 7 NA 108 01 |61.5 53.2 8.0 54.3
poc 7 NA 167 01 |52.4 31.4 1.9 92,9
02 [63.6 38.5 2.4 148.0
DOC 7 NA 108 01 |24.6 23.5 0.8 9.6
02 |30.7 22.3 5.7 14.4
03 |25.7 26.3 8.4 23.5
BOC 7 NA 108.1 01 |29 46.8 2.1 27.4
02  |18.4 23.4 2.5 13.2
DoC 7 NA 110 01 |98.0 34.4 2.7 32.1
DOC 7 NA 110.1 01 [32.9 16.8 3.0 20.4
02 |434 62 |24  |iza

DOEOR21548-650, Rev. O A-Q
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TABLE A-1 Radiological Data Results from tha Soil Sampling, Southeast Drainage

{Continued)
) SPECTROSCOPY RESULTS {pCifg)
|- vicinTY | INTERVAL, | SAMPLE D s
PROPERTY | TRAVERSE™ S0-495300( | DEPTH u-23g R-226 | R-228 | TH-230
poC 7 NA 11 01 |65 42.8 6.1 48.3
DoC 7 NA 112 01 |BB.2 70.4 2.5 1670.0
pocC 7 NA 113 01 |3586 18.4 2.4 29.4
0z [63.2 64.7 5.1 59.4
03 {106.0 10.0 1.2 75.0 .
DoC 7 NA 114 01 {217 19.6 a5 18.2
02 1233 24.7 4.3 22.9
DoC 7 NA 115 01 (471 58,5 2.8 38.1
DOC 7 NA 118 1 |28.3 14.4. 6.0 20,0
0z [42.4 214 1.6 25.7
DoC 7 NA 117 o1 [117.0 98.8 5.8 B4.2
DocC 7 NA 118 01  |[84.5 18.0 2.7 28,5
02 |68.8 19.7 31 68.4
DoC 7 NA 119 01 |64.5 18.9 40 18.9
02 |65.6 216 33 17.2
DoC 7 NA 120 o1 |[129.0 77.2 8.4 73.2
02 |229.0 124.0 7.7 95.1

DOEOR 21548650, Rev. 0
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SOUTHEAST DRAINAGE S0ILS SAMPLING REPORT . Q20397

TABLE A-1 Radiological Drata Results from the Soil Sampling, Southeast Drainags

{Continued)
SPECTROSCOPY RESULTS (pGifg)
VICINETY |- INTERVAL, SAMPLEDD | ; ;
PROPERTY | TRAVERSE' | $0.495XXX | DEPTH u-238 R-226 | R-228 | TH-230

DoC 7 NA 121 01 |15 16,5 1.2 10.1

oz |17.8 19.6 2.8 16.5

03 |21.3 13.0 2.4 14.9

o4 |40 25.3 2.8 [33.7

05 |55.5 53.1 3.7 38.4
pOCT - NA 122 01 |16 36.0 31 |28
DoC 7 NA 123 01 [2e.2 14.8 1.4 18.8

0z |68 40.3 8.0 §0.7

03 [153.0 96.5 142 |121.0
poc 7 NA 124 01 [130.0 163.0 5.5 7890.0

0z }68.7 51.2 3.0 230.0

03 [29.7 <0.9 2.1 30.9
DOC 7 N/ 140 o1 |14 0.9 2.2 1.3

gz |11 11 1.9 1,3

03 |1.1 0.7 2.0 2.0

04 |12 1.3 1.3 1.2

08 [1.0 1.2 1.1 1.4
DOC 7 NiA 141 01 |[22.4 63.8 1.2 28.8

02 |19.4 21.8 1.8 28.4
Do 7 A 142 o 8.5 LA 0.9 13.3

oz |27 1.9 0.1 4.0

DOEORZ]543-650, Rev. A-11
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TABLE A-1 Radiclogical Data Resuits from the Soil Sampling, Southeast Drainags"

{Continued)
SPECTROSCOPY HESULTS {pCifgh
VICINITY INTERVAL, SAMPLE D
.| PROPERTY | TRAVERSE™ | S0-495XXX | DEPTH u-238 R-226 | R-228 | TH-230
DOC 7 N/A 143 01 |14 |8 23 {187
o2 [3.0 1.8 1.4 3.7
03 1.3 0.7 1.9 1.2
o4 |09 0.8 1.4 1.4
05 1.2 1.2 1.2 1.3
o6 1.2 0.8 1.6 15
Bac 7 MNfA . 144 1 a.4 1.5 2.4 T0
02 |08 0.8 1.1 1.7
03 08 1.0 0.9 1,1
oa |09 1.0 1.7 1.2
05 |69 1.1 1.2 1.0
DoC 7 NiA 145 o1 |42 1.6 0.8 8.1
0z |16 1.3 0.9 3.8
03 1.3 1.4 1.0 2.1
04 23 1.1 0.8 45
DOC 7 MiA 146 a1 1.6 1.2 1.3 1.4
0z .2 2.2 1.5 2.3
oz 1.0 1.1 3.9 15
0 1.3 1.1 3.5 1.4
DO 7 NiA 147 o 38 2.1 2.1 4.7
02 |27 1.3 6.5 4.0
03 2.2 1.4 1.1 .z

DOB/OR/21545-650, Rev. 0 A-12
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-TABLE A-1 Radiological Data Results from the Soil Sampling, Scutheast Drainage

{Continued)
SPEGTROSCOPY RESULTS {pClig)
VICINITY INTERVAL, SAMPLE ID ,

PROPERTY | TRAVERSE™ | s0-495)00¢ | pepmH u-238 R-226 | R-228 | TH-220-

DoC 7 N/A 148 VI I 0.4 0.1 2.4

o2 1.2 1.0 2.7 1.7

03 |14 1.4 1.7 1.2

o+ |10 1.0 18 |15

ps  |ro 1.1 1.3 1.2

06 [1.1 1.0 1.2 1.3

07 [139 1.3 1.5 2.0

DocC 7 N/A 149(A) 01 (554 15.3 2.1 31.8

G2 [18.0 4.2 0.4 1.4

03 |23 1.3 0.7 2.2

o4 |7.2 2.9 1.0 3.3

05 |19.5 8.8 1.8 5.9

06 14.8 47,2 1.0 4.2

07 |186.7 66.3 ° 2.6 6.0

DoC? NA 148D 0% 38.6 16.4 2,71 |31.8

0z a4 6.06 211|507

DOC? NA 148 o1 1.7 4,32 1.25  [12.1

02 2.69 1.6 {0.29) |2.29

03 1.52 1.2 {0.34) |1.42

04 19.1 1.04 {0.82y |1.7

DO 7 MiA 150 01 |16.4 6.4 1.7 23.8

02 |14 - 1.1 1.8 1.8

03 |[155 2.3 2.5 1.8

DOE/OR/21 548650, Rev. 0 A-13
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TABLE A-1 Radiclogical Data Results from the Soil Sampling, Southeast Drainage

{Continued)
. SPECTROSCOPY RESULTS (pCifgl
VICINITY INTERVAL, SAMPLE ID
PROPERTY | TRAVERSE" | S0-495XXX | DEPYH 11-238 R-226 | R-228 | TH-230

Dog 7 MiA 1561 o1 14.6 Q.8 2.0 13.7
02 |[22.8 9.5 0.4 20.1
03  [19.2 9.7 2.7 18.6

o4 (4.7 1.8 3.7 1.8

05 (9.0 4.2 3.9 a.2

noc 7 NjA 152 o1 [10.8 8.4 4.6 9.5

02 |35 2.2 2.7 3.3

03 2.1 14 2.3 20

04 (4.0 2.0 2.6 1.2

05 |54 1.1 2.1 1.2

06 10.3 7.6 1.1 1.6
Doc 7 ‘MIA 193 o 34.3 21.1 2.2 BE.B

0z 11.4 2.8 2.3 8.2

03 1.4 1.1 1.7 1.3

04 0.9 1.2 0.9 1.2

05 8.7 3.7 1.1 1.4

a8 89 46.1 1.7 332

o7 1.3 0.7 1.4 2.7

pact MNiA 154 01 [304 14.8 1.3 48.1
0z 4.4 a8 1.2 349.6

a3 29 1.1 1.1 2.4

04 {24 1.5 1.3 2.8

06 28.b 1.1 1.2 1.6

08 (57 3.4 3.9 8.1

o7 12,9 8.8 2.2 1.8

LOEOR21548-650, Rey, ©

A-14




SOUTHEAST DRAINAGE S0HLS SAMPLING REPORT

Q20337

TABLE A-1 Radiological Data Results from the Soil Sampling, Southeast Drainage
{Continuad)
SPECTROSCOPY RESULTS 1pCifg)
YVICHITY - INTERWYAL, SAMPLE ID
PROPERTY | TRAVERSEY 5049500 DEPTH U-238 R-226 | R-228 | TH-230.
08 9.4 1.7 1.8 1.5
09 1.8 1.2 1.6 1.4
E] Applicable o April 1928 sampling.
b Random samples or samples taken from areas that were not designated as ORAL slevated [ocations.
{cl Sample locations randomiy selected for sampling seile at depths =12 in., July 1995,
{di Mo sample 104-B or 104-C was taken.

DOEQRZLFIE-G30, Bev, Q

A-15



g1-¥ 0 AH “DSU-BEE MO0

Tiv> 0967 G g > EEp>| LEP> G gt = "LRE 0981 > [ 09ZL-101200y
v 098¢ G Ep > CEp> | LEb> §'Qf > "0ZE 0L8L> | PGZL-I0P0Iy
iy "9E8 > G C¥ > E'Sh>| LEp> g op> L'OF > ‘60¢> | 8vZl-iopory
Tir> ‘968 > §5EF> N ger> | LEp> G ot L'Op > ‘BOE> | ZPZL-iopory
it D68 > G et EEr> | LEb> G gt > L'9F > ‘§0g> | ZeZ|-apory
£'¥6> ‘D6LL > 698> geg>| ¥ig> 0'E6>> ZT6> ‘BlLE> | LZZL-0pory
TATA 2 068 > §Er> £E¥> | LEF> G Op > L'Ob > ‘608> | 91041000y
. (BB =304
200" > ZO0 > Z00 > Z00'> | 200 > Z00 > ZOo > ZO0' > AUBZUBAOILIN
00 > ZOo > 200" = Zoo'> | €60 > Z0o > OO > Z00' > 1N 9'Z
TO0 > oo > zog > £200°0 00 > 200 > [l zoo > INA ¥'E
OO > Zon > Zoo > TOo > | 200> Z200 > zZOo > Z00 > "LNL 9'¢'2
[ Z00" > Z00" > {99E000°0) | 2007 > Z00 > 200 > €00 > GNG-£'1L
00" > zZon > zZon' > o0 > | zoo > zoo" > Z0o > TOO > aNL §'8'L
. . {087} SIILYIWOHYOHLIN
09¥E > oLEg> 0¢ 6E 0Z'6g> | o4 ig> 08'€e:> 0§ 8L 0G°6E a1eyng
06 08 "] 0L'¥S 04 09 av'el 06'Gl 09241 00 EEL 0862 apLON|Y
al'y 0f ¥ 05'¥ 06'c | oZs OF' L > 8e'L> il = o181y
(B/Br) SOINYDHONI
1E£0 620 ¥Z0 £Z0 SLO 20 ¥LO e | o IdAVYS
i 0062 ~) W 0£0T W Ort o Wowe W SZZ'001 W §9 WolL NOILY201
MvHL ALY | "0991°050L | "S9£°SSE ‘V09'0DE  |OEL'OLS'GBY| |t YO | 'SOE06L0EL ¥ va
L 904 £ 300 £ 200 £ 904 £ 000 va

G66 | hidy 'eieurig jseslyinog hm__..____“__._t_mw SNOg eyl wodl s1nsay B1EJ [BOIWeYD 7-v 319VL

LEE0TOD LH0C3H DNNdNYE MalAdd ST0S ID¥NIYHO 1SYIHLNGS




L1V 0 A0 “000-BHSTZAIO/ION
"0LZL 'ObLi LI "eel 174 ‘099 ‘0811 B48 3
‘9T 8'9Z 8'SZ gLl LT 217 £'89% L'GE IN

94 Lz 7€ L 0> g'Z 6L g 9 ap
£1°0 B0 L¥'0 iLo> | ELo> 8Z°0 ¥l Z'r 6
‘886 "TP6 0681 L8 "0SbZ ‘OL¥L ‘8r8 ‘0T L W
"0TPT "06Z¢ “0F9L OFLL "0BLL "0raL ‘OLBY “0LbY B
40l 5'01 L'/ 8 ‘G £G il '8 1
£°61 Z'8F £'28 ‘LZ £ g'¥5 G ¥4 ‘121 O
‘00451 "006FL "00£6 L ‘00/0]  QDELZ. "O0BLT 008 VOELT 8
7ot g've GGl 99 ¥EL ¥ZL £'Z9 ‘B0 no
g1l 1L LZT 'S £'8% D Pzl 6Tl . %
84 t'&v £ZE 8'6 8°Z2 §°8E L'v9 ‘0L 1D
"006RE "000EE '00L6L 0622 0029 '06E5 00vLL "0082E ed
Z'l $8°0 980 ¥o> | 8L0 20> L' t'Z PO
a0 19°0 gL'0 G0 9L°0 £6'0 £L°0 850 2g
'LLZ "L0Z "BZT Ll “LOF PG ‘{69 "CEG eg
R g'g ¥ £¥ Pyl L'EL £l 1'9Z sy
1§ 9> L P> 9'p > 18 P> G4 F > £ qs
"00LE | "000E L "QGE6 0514 "060L 094 8 ‘00191 "BODZ L Iy

: {666} STV 1IN
1E0 6Z0 20 £20 §LO 220 ¥10 £LO 0 TdWYS

i 0052~ W 0£0Z W Otr mNODE WoLs W §2Z°00L W 59 W oL NOLLYIO]

TIVHL ALY | ‘0991050l | ‘G9E°GSE ‘DO9O0E  |0EL'01G'G8Y| ot WO {'SOE'OEL'OLL v va
£ 204 L 200 £ 204 £ 509 £ 204 vd

(penuURUOD) GEEL

‘udy ‘ebeuri 1seaqinog ‘Budweg s105 oyl Woll 51Insey BB |BoUBYD Z-¥ 319Vl

LBEOTD

LH0d3d DHMDWYS MITATH STI0S IDYHIYED LSYIHLAOS




B1-¥ 0 "8 0Se SPSTZAAGI O
*SUDIEDI0| PALEADD [1y'HD 58 PeaeubiSep 10U Blas JeyYL SeaE oLy usyel sejdwes Jo se|dues wopuey {E}
8'i6 & pg §L8 L'EE B'SL ‘DL g B0L uz
£ 1% ¥'oF. g05 ‘12 L'LY £'495 9Ly L BA
9z 0> 9&'0> Feg> 9z'0> 50> £eQ> 820> Fe0= Ll
L51 PEL EPE e Ea L'EE L L8 S 18 EN
\'S ¥'E L'l S0 LG > LR 22 S Oy
PEOQ 6270 £5°0 20 Lt Led> 63'0 L8O 25
LED 620 ¥z0 E£Z0 qLO ZZ0 L0 EL0 al 34Nv's
il D052~} W QEQZ W Ot juy WODEG woLs W G2Z°001 W 59 W OL NOILY3O01
TYHL ALY | "0991°05901 ‘GOL'GET ‘00900 |DEL'ORG SRV it ¥a 'GOE'0BL'0EL + vd
L 204 £ 204 £ 20d £ 304 L 204d va
{penupuo)} 5661 'Mdy ‘sbeweig jseayinog ‘Buydweg s|1og eyl wWoly s} nsay eleq [eaway) Z-v F1avl

LEE0T0 LH0d3Y BHOAWYS MINIH ST1I05 IBYNIYHD LEYIHLNOS



6l-¥

0 A2 C0E-ErS TAEO/A0O

“ul g 01 J Jo udep B 1e uvaye) sadwes |y

200 =

L > EE0 > £E'0 > e00 = &0 > POES
0£0 > EE0Q > EED > e00 = g0'0 > 0= EOES
0g'Q > EE'0 > EED = FA LR R FAV N g 0= Z0ES
0g0 > EEQ > EED = 00 > £0°0 > 0> LOES
INSZNIEGOHLIN LNG-2T ING-72 INL-9'¢'E dNg-€') gNL-GE'L NOLLYIOT
ONIddS

G661 ‘suoneso’] Buudg woy sedweg yusuipag ui (B/Gn} sucnenusIuCT SOpRWOIROGIN ©-V J19VL

Ld0d3H JHMINYS M31ATE STHOS JOVNIYHO 1S¥IHLNOS




0Z-¥ 0 A2 ‘059-gs I HOOU
"ul g o1 O jo yidap e 1e uanje] sajdweg
Lone)ndted pras Juedsed uo Bulpuadep Alea Suwn uonoNag
gg > ay | e > gL = ge > 8f > ac > 870 BELGEF-0S
Lt > 19 Iy > It > Lt = ¥g8 > Ly = LT0 8ELS6P-0S
ooge = 0000sS1 Q0ZE = Qe = 0oEs > oo0elL = 00T6 =~ GZ0 LELSGE-05
0og > 000t Qo6 > 006 = oG = 00EL > oog > S00 SELSET-05
LG = 0se 1§ > g > LG > o0l > LG > 00 GELG6T-0S
8t = 08¢ gt > Bt > gt > 86 > g8t > £00 ¥ELG6T-0S
08 > 00zT 08¢ = 08¢ > 0gs > 009i > 0Bf > ZoD EELS6T-0S
09Z1L PSZL 8YZL Zrzi ZEZL LZZ! 9101 ONITINYS ¢l TdNVYS
-HOTI0HY | -4072043Y | -HO130HY | -HOTDO0HY | -HOTI0HY | -HOID0HY | -HOTJ0HY | TvHDOTHAYY
HO4
NOLLYILILNIAI
T0S

‘G661 ‘eBeUIRI] 1SEBUINDG L0y 10G Uy (BN} SUoHEnUBILO] SgId b-y TIAVL

LEEDCD

1HOJIH SNAdNYS MIIATYH ST0S IDVRIYED 1SYIHLNOS



1% . 0 49 0RO BFE LT/ HO/TOT
"0IT[-Toely 3oy 372N ST PTIR p5Z|-I0p0TY 10} 23/%10 71 30 sanEs peioeiap U1 pliese Spdre snp 1op eordnp pRLT ]
‘per -0 Jo sRAproE 1cg pannbes cofofi
pogil za___ nopoeep GEIH "Squom g jo sun Biplol] pRETHIBOIA-VIE B O PPImo e HINOIE o6 Eniny i peZA|REEs SR GAET JO IequiRsT Ul preke 0D ofdmeg {q
: pdap UT 7T I poIunoaE ses YOI TSP T ,FT-TL 6 0 PUR LET - 9500 LoD At D SEEALEIN aUT XT8 Ur dap
apchiuen g erEoapis O PUN Z0) 10 30 Xagne apdueg (£ S1C6H-0S) LET FRL TOMNSO] 1) e BT safdmen [Fonuey 3k Juj IINT CONRIGDOSE] AANES S NG 7 Mk HR{ETIS TONEOT (=)
«FlL - atrl = ¥l = rL = kL > ol 2 acQ-LE1SET-08
D8l 4] ] = 51 > Sl > ] 51 = aZ0-LE1SEP-08
00E'E QOL'E g1 > aL = gt = a1 > alL > AL0-F£16G6+-05
000'EL > 000’01 0o0'ee > 000'eZ > 0009t > cO0'ET > Z'EL gdd-L0-£E1S6F-08
08k +5EL Bzl orel ZETL LET L o101 «J1 I1dINYS
-HOTI0dY | -HOTI0HY | -HOTIOHY | -HOTO0dY | -HOJ0HY “HOIDOHY -lopory

‘966 L ‘¥snfny ‘7 ¢ uolless jo Buldwesey pue sisAjeuray wol) (Bx/6n) synsey 2120 A0d §-¥ 319Vl

LEGEQZO 1HODIH DNOLAWYS MAIATH STI0S I2WRIVEHO LSYIHLNOS




SOUTHEAST DRAINAGE 501L35 REVIEW SAMPLING REPORT Q20387

AFPENDIX B
Unpublithed Docoments

LDOEORLZ1546-050, Rev, O



Yo, T Ty Ty T

a——

B3 25,1995 10150 FRON : 3149_4?'2*43 TO 447DBES
To: Jelic Rettinper
- MEK-Fetguson, Weldon Spring Site
Fax: 447-0803

- Fromx Todd Dwyer

St. Charkes Engineering & Surveying
947.0607 FAX: 947-2448
Sobject: Tranformation between ORAU and NADE3 coordinate systenys

L=t the ORAU coordinates be denoted N1 and E2. Let the Nad 83 coondinate be degoted
N2 and E2,

N1 . El
23000.0000 21000,0000
200060 0000 15000.0000
100009000 . 21000.0000

N2 : E2

1044212,17580 T55438.9720
10412122859 7534391508
1840212, 3020 7554391430

The transformations from ORAU to NADS3 coordinates,
obtained by a least-squares criterion, are:
N2=2a*Nl-b*El +¢
EZ=1*N1+a*El +4d
where
8=10.99996444117545
b = .3.0264705914381 10605
o~ L021212374799999¢+06
d= 7.344404371000004c+05

ﬁtﬁmﬁmﬁmmmmﬂmmdmmsm
N1 =3aa*N2 - bb*E2 + cc
EL =bb™ N2 + 2a*E2 + dd

41 = 1.00003555874793

bb = 3,0266858324010750-05
oo =-1.02 [2264586199942406
dd = -7.344974617640155¢+05

Ihemnhmwdmwbmﬂmmﬁ:muﬂasmnpphﬂdmthempm data was
0.04725,

TOTAL F.B2

.82
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Final Soils Review Sampliﬁg Plan for the Scutheast Drainage
4/5/95

under Highway %4 have been identified as 100 and 113 meters
respectively (Figure 3).

Several locations for this survey and sampling were selected from
the CRAU identified lecations and are listed in Table 3-1,
-Locations were selected to . include the upper range of medium to
high concentrations of uranium-238, radium-226 and thorium-2230.
Starting at the location of the upper survey marker, a. measuring
tape with meter. units shall be positioned in the center of the
drainage. A wood stake will be placed within the drainage at the
starting point. Progressing down the drainage, 100 meter
intervals will be staked and marked in order to provide survey
positions (cocrdinates) for the drainage. In addition,. all
locations listed in Table 3-1 will alsc be staked and marked.

In the case of identifying intervals within DA4, measuring will

- . progress up the drainage from the survey marker with the 1sat

marker placed 5 meters from the survey marker and identified as
300 meters since the ending point of DA4 is 305 meters.

From the centerline interval location, the Lraverse location
{perpéndicular to the drainage) listed in Table 3-1 will alsoc be
located. This traverse location was measured from the centerline -
{C) to the left (L} or Right {R) at approximately 1-2 meter
‘lengths. Therefore, the interval and traverse location listed as
510, 2R is 510 meters down the drainage and 2 meters to the right
of the center of the drainage.

All locations will be staked and identified by location using
this identification number system, D4-510,2R. D4 or D7 will
indicate the vicinity property, 510 indicates the interval
location down the drainage and 2R indicates the traverse
location.

mowaers kathlesnhdocument julishnc\soilrev. sel 3



Final Solls Review Sampling Plan for the Southeast Drainage
.4 /5785 )

Table 3-1 8oil Review Sampling Locations and Identification
Numbexrs

——
Vicinity Interval, "Radiclogical Chemical
Property Traverse ‘| Sample Id * Composite

' . Sample ID
DA4 | 10,¢ 50-495001 80-495013
DA4 ' 130,L 50-495002
DA4  l1%0,4r S0-495003
DA4 305,R S0-495004 SQ-495014
DOC7T 65, C S0-495005 _
DOC7 | 230, 2R 50-495006 50-495024
DOC7? 320, 1R S0-495007
DOCT ' 450,C 50-495008
DOCT 485, 1L 50-495009 80-485015"°
; DOC7 510, 2R 80-495010
“ DOC7 730,4L 80-495011
DOoCT £10,11L 50-4950Q012
DOC7? | 1450,4L . §0-495025 S0-495029
DOCT 1480,5L S50-4385028 |
“ DOC7 1680, 3R 80-495027
DoCT 2030,4R . 50-495028

The suffix -01 or -02 is dlso added to represent the sample
depth as 0 to & inches or 6 to 12 inches, respectively.

This sample has been selected for equipment blank (EB),
duplicate {DU), field replicate (FR}, and matrix spike (MS)
and matrix spike duplicate (MSD) samples.

3;2 Soil.Survays

A portable sodium lodide detector will be used to conduct a
walkover survey of each ORAU locaticn listed in Table 3-1 and
-marked during the interval identification.

Surveys will be conducted according to Procedure ES&H 2.6.2,
Calibration and Use of Ludlum Model 44-10 {2 x 2 Sodium Iodide)

m:hunersikahleentdooumetsulistlocisolrey. sc1 4
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Final Scils Review Sampling'Plan for the Southsagt ﬁrainage
4/5/85 :

Detector. The probe is suspended from a rope and is swung back
and forth over the ground surface. The probe should stay within
12 in. of the ground during swinging action. Burveys shall be
conducted at a walking rate of 1 ft/second. . Surveys to locate
the ORAU elevated soil areas utilizing the survey meter will be -
made be by scanning a 10.ft by 10 £t area around the staked

. location. Meter readings shall be made at 1 ft intervals at .each

10 £r by 10 ft area and documented in the field logbook.

At each location where elevated meter readings are found, a scan
will be made within the contiguous area to delineate the
boundaries of the specific spot. These areas shall be measured
using a meter tape, and a length, width, and depth estimate
should be recerded in the field leghook. '

If elevated locationg are not detected by the sirface scan within
the initial staked area, the survey area shall increase to a 25
ft by 25 ft area. 'Meter readings shall be made at the additienal
1 meter intervals and documented in the field logbook. If

2levated locaticons are not detected after the second surface

scan, no additicnal scanning will be conducted at the location.
3.3 Soill Sampling

Surface and subsurface soil samples will be taken for
radiclogical and chemical analysis at each location designated in-
Table 3-1. Samples will be collected at locations where elevated
meter readings were found and collection of random .soil gamples
at those areas were elevated meter readings were not detected. A -
minimum of one surface and one subsurface sample will be taken
near the center of each location. If the area has been
delineated as greater than 25 ft by 25 ft, a minimum of three
surface and subsurface samples shall be taken {(one near center
and cne at the end of each boundary).

1f locations are found where elevated readings are detected and
the substrate is large rock or bedrock, no surface sample will be
taken since this would be fixed radiation. At these locations,
the rock layer shall be removed, and a subsurface soil sample
taken. All rationale for no surface sample collection shall be -
recorded on the socil sampling form. All soil sampling and field
information shall be recorded on the Scil/Sediment Sample Form in.
accordance with Procedure ES&H 4.4.58, Soil/Sediment Sampling.
Field logbooks will be maintained and completed. in accordance
with Procedure ES&H 1.1.4, Logbook Procedure.

Surface and subsurface soil samples will be collected using a

stainless steel split spoon auger or trowel. Surface samples
will be collected from ground surface to & in. in depth.
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Final S0ils Review Sampling Plan for the Southeast Drainage
4/5/95 . :

Subsurface samples will be collected from.£& in, to bedrock or 12

+in. in depth. Each surface and subsurface sample will be

prepared separately by mixing the sample in a decontaminated
stainless steel pan. During sample compositing, any detritus
{e.g., leaves and twigs) will be removed. A description of each

sample (e.g., soil type, color, organic matter) will be recorded
in field notes. .

Soil samples will be identified accordlng to-ESEH Procedure 4.1% l

- Numbering System for Enwvironmental Samples and Sampling

Locations. The assignment of sample identification numbers
according to this procedure is listed in Table 3-1 and Table 3-2.

In addition to soil samples collected from slevated locations,
six random sample locations will be selected from interval
locations as listed in Table 2-2 and sampled as designated for
surface. and 'subsurface samples. These samples will be used as a
control to provide readings and concentrations for non elevated
locations.

Table 3-2 Random Sample Locations

—
Vicinity | Interval, Radiological | Chemical
‘Property Traverse * SamEIE Composite

Sample ID
DA4 100,C SC-495016 S0-495022
DA4 225, S0-495017
DOC7 ' 100,R 80-495018
DQC7 300,L 80-495019 | 80-495023
DOCT 600,R | s0-49s5020
DOC7 900, L 80-495021
DOC7 1300, 2L S0-49502¢ S0-495031
DOC7? 1700,1R 80-495030 '

1 Final traverse locaticon will be selected in the field based

upon location of depo31t1nna1 arsas.
The suffix -01 or -02 is also added to represent the sample.
depth as ¢ to & inches or 6 te 12 inches, respectively.

Approximately 1000 grams of soil will be collected for _
radiclogical analyses. Darge rocks, gravel and other debris

“(wood} will be removed from the sample prior to placing in sample

container. The sample will be placed in a 1 gallen plastic bag
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Table I. Soil Sample Locations and Sample ldentificaion Numbers

“ Meter Location ) Sample Identification I\'_umber _ ]
1680 S$0-495049 :
1750 50-493050
1850 | s0-495051 -
1950 S0O-495052
| 2050 S0-495053
2136 50-495054
2250 S0-495055
2350 50C-493056
2450 S0-495057
Elevata:d locations As needed, assign sequential numbers

starting at SO-455038.
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ADDITIONAL SQUTHEAST DRAINAGE SOIL SAMPLING, AUGUST 1995

The purpose of this additional sampling is to determine if contaminates are present in deeper soil.
depth in section Dt of the Southeast Drainage, This information will alse be evaluated. to
determine if further depth sampling would-need to be performed in other areas of the drainage....

Soil sampling will be conducted In the lower portion of the Southeast Drainage, the pottion
shown as segment D (Figure 1). This the area that includes the KATY Trail and the spring
jdentified as 5304. This segment is approximately 870 meters in length, Soils from randem
locations and radiologically elevated areas will be collected.

. The drainage will be measured from the Missouri River (identified as 2550 m.eters} up the
- drainage from appreximately 870 meters. - Sampling personnel shall identify the meter locarion

of spring 5304 and confirm that this segment contains this spring. From this segment, six
sample locations were selected as shown in Figl. Samples will be taken from each designated
area. '

A drill rig will be used to bore holes 15° in depth or until the bedrock surface is encounterad
at each sample location and samples will be taken every 6™ laterial depth from each location. -
If adequate soit volume is not obtained from one 6" sample, then another 6" sample from the
nextt depth will be added io the sample. All soil samples will be analyzed with an appropriate
on-site or off-site 1ab for each of the following parameters: Radiuvm 228, Radium 226, Thorium
230 and Uranium 238, Samples will be identified as SO-495069, 50-495070, S0-495071, SO-
495072, S0-425073 and SO-495074.. Suffixes will be added to each sample 1.D. to identify
depths of sample. A seguential 2-gdigit number will be used 01, 02, 03, cic. o repreaent &”
intervals with 01 being the first sample taken at 0" to 6°.

A walkover surface soil scan will be conducted at each sample location and the resulis will be

docemented in the ES&H log book. Soil samles shall be placed in 3 ziploc plastic bag and

labeled. Soil sampling forms and chain-of-custody forms shail be completed in accordance with .
ES&H procedures.

Sampling equipment and mechanical eqmpmr.nt will b: deconned.and surveyed in accordance.
with ES&H procedures.
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DATE:

TOx:

FROM:

SUBJECT:

L L

@uonmsou KNUDSEN CORPORATION
MK-FERGUSON GROUP

INTER-QFFICE CORRESPONDENCE -

July 18, 1895

Kenyon Warbritton

Julie Reitingerﬁﬂ“ﬁf_

Additional Seil Sampling for Scutheast Drainage

Argenne National Laboratory has requested additiomal soil
sampling be conducted to support the baseline risk agsesamant
for the Southeast Drainage. Specifically, additional sampling
of soils from the lower portion of the drainage {segmant D}
for radionuclides will be conducted. The sampling plan for
this effort is attached and is scheduled to begin on July 19,
1535, Please see me if you have any guestions.

c<: Ken Lawver
Mary Picel
Jaime White
Bill Goldkamp
Randy Thompson
Walter Anderson
RC-24-06-03



FROM:

SUBJECT:

(@ morrison knupseN CORPORATION
MK-FERGUSON GROUP
INTER-OFFCE CORRESPONDENCE

May 16, 122&

Distribution

Julie Rtaiti:lgerf,ﬁjﬁ""r
] .

. v o .
SAMPLING ADDENDUM TO THE ENGINEERING CHARACTERTIZATION PLAN FOR
THE SOUTHEAST DRRINAGE

- Attached is the sampling plan for thé proposed. cellection of

soll samples in the Scutheast Drainage. This attachment 1s an
addendum to the previocusly released document Engineering
Sampling Elan to Identify Areas for Remediation in the
Southeagt Drainage (Vicinity Properties DA-4 and DOC-7),
DOE/OR/21548-582, November, 1995.

If you have any questions, pleasze contact me at extension
352Z.

Distributicn: ¥. Warbritton
L. Koehmstedt
Y. Deyo
. Picel
M. Donohue
R. Thompson
8. Warren
N. Boss
J. White
W. Anderson
RC-24-03

A1 hmdd et 1 0T B Loty il . el

Form 232-8 092




ADDENDUM TO ENGINEERING SAMPLING PLAN TOQ IDENTIFY AREAS FOR
REMEDIAL ACTION  IN THE SOUTARAST DRAINAGE
{VICINITY PROPERTIES DA-4 AND DOC-7}

The purpose of this additional sampling is to determine if
contaminants are present in soil at depths greater than the
vertical extent of previous sampling at eleven leocations in
the Southeast Drainage. These locations were selected because
the volume of soil identified as contaminated by previcus
gampling wasg greater than 50 cubic yards and additionally,
becauge the target cleanup concentrations were exceeded at the
last depth sampled. A twelfth location. (SO 49514%) was added,
even though the volume was less than 2 cubic yards, due to the
presence of elevated Radium 226 at a depth of 37. :

Soil sampling will be conducted at twelve sites at various
intervals along the drainage {see Figure 1}. The sample
identification numbers for these locations are 80-495005, SO-
495025, S80-495132, S0-4950&4, S0-425099, S50-435104, S50-495105,
S0-495106, S0-495108.1, S0-495114, 80-4985116, and S0-495149.
Five samples will be collected at each location. Each
location has been scanned to delineate the lateral boundaxies
where above background readings have been cbtained. Four
samples will be collected from each corner of area and the
fifth will be collected directly adjacent to the original
gample point. If the fifth sample point is strongly blased to
one end of the area, a sixth sample will be collected to
alleviate the bias., Only ons =zample will be collected from
location SG-495149% since the boundaries of the contaminated
area are small {< 2 yd%).

Based upon field conditiona, a drill rig using a continuous
sampler or a backhoe will be utilized to collect samples at
six inch (6"} intervals to a depth of three feet (37} and at
one foot intervals thereafter. Drilling or excavation will
continue until one of the following occurs: surveys, using
the Ludlum Model 44-9 and the Ludlum 44-10 (2x2 Nal}
Detectors, indicate radiological levels consistent with
established background readings; or groundwater is
encountered; or bedrock is encountered. Radiological levels
will be determined by scanning the sample after it is removed
from the sampling tube and before it is containerized and
labeled.

All soil samples will be analyzed for each of the following

. parameters: Radium 226, Radium 228, Thorium 230 and Uranium .

238. A seguential 2-digit number will be used 01, 02, 03 etc.
to represent esach 6" sample interval through three feet and
each 1‘ sample thereafter, as was used in previous sampling
efforta in the Southeast Drainage.
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S80il locations will be identified begimning with the original
number associated with each site and adding the suffix B, C,
D, E, or P after the numeric suffix to designate the locatiocm.
80-295005 will use suffixes D, B, F, G, and H aince &, B, and
C were previously used., Therefore the .sample taken at the
first location S0O-4%5005 at a depth of 18" would be S0-495005-
03D while the gecond lecaticon at S0-495025 at 18" would be
S0-4395035-03C, .

A walkover surface soil survey will be conducted at each .

- gample location and the delineated area will flagged and

surveyed,  The delineation will also be recorded. in the ES&H
loghook. Soil samples shall be placed-ia a ziplde plastic bag
and labeled. Scil sampling forms and chain-of-custody forms
shall be completed in accordance with ES&H procedures, as will
sampling and wmechanical equipment surveys and decontaminatiom.
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DATE:

FROM:

SUBJECT:

@MORRISON KNUDSEN CORPORATION
FEHGUSDNEH*GUF
lﬂEﬁﬁﬁmﬁcﬂmﬂiﬂmDHME

July 31, 1596

Randy Thompson

;F;_E:]_::Iu.evneit':.nger ]

PCE SAMPLING ADDENDUM FOR SOUTHEAST DRATNAGE |

Sampling of scils for PCB analyesis will be conducted at cne

" location in the Southeast Drainage in August, 1996. An

addendum sampling plan for the soil sampling conducted in the
drzinage for engineering design was prepared in June of 1996
{(DOE/OR/21548-5%82). 8ince then, data review of soils sampled

“in December, 1995 for PCB compounds has shown that one

location {S0-4%5025) will reguire additional sampling because
of an elevated Aroclor-1254 concentratior. : :

The addendum sampling plan discusses the method for sampling
soils for radiclogical compounds that will also be appropriate
for PCB sampling. 8ix samples will be collected within -
location 025. Samples will be taken at a depth of 0 to &
inches, and callected in clean, 250 ml glass amber wide mouth -
jars. Samples will be sghipped to an off- EltE 1ahoratcry for.
analys1s of PCB compounds. -

WHarbritton
Reead

. WHarren
Donshue

. Deyo

. Pigel

. FKoehmstedt
D. Blunt .
RC-24-05-04-01
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SOUTHEAST DRAINAGE SCOILS SAMPLING REFORT 020397

MK-Ferguson Company
Weldon Spring Site Remedial Action Project

TRANSMITTAL OF CONTRACT DELIVERABLE

Date: 03 Feb 97 Transmittal No.: CD-0107-00

Title of Document: _Souwtheast Drainage Soils Sampling Report
Doc. Num.: _650  Rev, No.: . Date of Document: M

Purpose of Transmittal: Request for Department of Energy acceptance of contract
deliverable.

In compliance with the Project Management Contract, MK-Ferguson Company hereby
delivers the attached document to the U.S. Department of Energy, Weldon Spring Site
{Mfice. The document has been reviewed and approved by Project Management
Contractor management.

The document will be considered accepted unless we receive written notification to
the contrary within 30 days of the date of this transmittal.

Tl e

Jam_es R. Powers
Project Director

DOEOR21 548650, Rewv. )
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